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%%%3 ROHR, INC. S

ROKR - oo

July 27, 1992

Document Processing Center (TS-790)
Room L-100
Office of Toxic Substances

g

Environmental Protection Agency 869200010802
401 M Street, S.W.

‘Washington, D.C. 20460

VIA: Courier

ATTENTION: 8(d) Health and Safety Reporting Rule (Notification/
Reporting)

Dear Sir or Madame:

Pursuant to TSCA Section 8(d) and 40 CFR 716, Rohr, Inc. is sutmitting the enclosed final
study on the following list cf chemicals:

Percloroethylene
CAS #127-18-9

Ethylene Oxide
CAS #75-21-8

Methylene Chloride
CAS #75-09-2

Propylene Oxide
CAS #75-56-9

Ethylene Dichloride
CAS #107-06-2

Toluene
CAS #1038-88-3

Methyl Chloroform
CAS #71-55-6
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0 Phenol
CAS #108-95-2

4,4'- Diphenylmethane diisocyanate (aka: Benzene, 1,1'-
methylenebis[4-isocvanato-], methylenebis(phenylisocyanate), MDI)
CAS #101-68-8

Ethanol, 2-butoxy
CAS #111-76-2

Cyclokexane, 1,1' -methylenebis{4-isocyanato-
CAS #5124-30-1

Hexane, 1,6-diisocyanato- (aka: 1,6- Hexamethy.2ne diisccvanate)
CAS #822-0¢-0

Ethane, 1,1,2-tricloro- 1,2,2 trifluoro- (aka: Freon 113, Chlorinated
fluorocarbon)
CAS #76-13-1

We are submitting this study to EPA under TSCA Eection 8(d). We understand that this
submission will satisfy any obligations we may have to report under TSCA Section 8((:)
because it is submitted Wllh!l" t%)e 15 day time frame required under TSCA Section &(e).
Our understanding is based on EPA's June 1991 TSCA Sectiun 8(e) Reporting Guide on
page 10. Please call us immediately if our understanding is not correct.

We notified EPA of the initiation of the study by letter dated August 6, 1992. At that time,
we provide a list of two chemicals: methylene chloride (CAS #75-09-2) and ethylene
dichloride (CAS #107-06-2) which were to be included in the refined risk assessment. The
selection of these chemicals occurred by uslMg EPA method Upon review of the risk
assessment protocol, South Coast Air Quality Eemem District (SCAQMD) stated that
the screening process was inadequate and mandated that Rohr use their guidelines. In the
process of using SCAQMD screening method, additional eleven (11) TSCA Section §(d)
chemicals were added to the refined risk assessment. We were unaware of the additional
chemicals until receipt of the final study.

The final study is a risk assessment of specific chemicals and the potential health risk to the
public and occupational community based on air emissions of these chemicals.

Please note, that background information (Volume II) is available upon request. Should
you have questions or reed clarification, please do not hesitate to contact:

Diane K. Kenney, CIH

Manager, Corporate Safety and Health
Rohr, Inc.

P.O. Box 878 MZ 873

Chula Vista, California 92912

(619) 691- 6693
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Sincerely,

R. William Difley
Vice President, Human Resources
(619) 691- 2048
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enclosure
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Section 8(d) Study on Behalf of Rohr, Inc.

Rohr, Inc. is notifying the Environmental Protection Agency of the completion and
submittai of a study on Percloroethylene (CAS #127-18-9).

Completion Date:  June 29, 1992

Purpose: To assess, based on available empirical date, tiie potential risk of human
health posed by airborne facility emissions of selected chemicals.

Type of data collected: Air emissions of the selected chemicals, modelling data on
dispersion and availability for exposure, exposure assessment, and risk assessment.

Name of Submitting Official: R. William Difiey
Vice President, Human Resources
Rohr, Inc.
P.O. Box 878 MZ 15
Chula Vista, Ca. 91912
(619) 691-2048

Manufacturing Facility for Submittal:
Rohr, Inc.
8200 Arlington Avenue
Riverside, California 92503-1499




Attachment II.
TSCA Section 8(d) Studies

Study on Behalf of Rohr, Inc.

Rohr, Inc. is notifying the Environmentai Protection Agency of the completion and
submittal of a study on Ethylene Oxide (CAS #75-21-8 ).

Coinpletion Date:  June 29, 1992

Purpose: To assess, based on available empirical date, the potential risk of human
health posed by airborne facility emissions of selected chemicals.

Type of data collected: Air emissions of the selected chemicals, modelling data on
dispersion and availability for exposure, exposure assessment, and risk assessment.

Name of Submitting Official: R. William Difley
Vice President, Human Resources
Rohr, Inc.
P.O. Box 878 MZ 15
Chula Vista, Ca. 91912
(619) 691-2048

Manufacturing Facility for Submittal:
Rohr, Inc.
8200 Arlington Avenue
Riverside, California 92503-1499




Attachment IIL
TSCA Section 8(d) Studies

Study on Behalf of Rohr, Inc.

Rohr, Inc. is notifying the Environmental Protection Agency of the completion and
submittal of a study on Methylene Chloride (CAS #75-09-2).
Completion Date:  June 29, 1992

Purpose: To assess, based on available empirical date, the potential risk of human
health posed by airborne facility emissions of selected chemicals.

Type of data collected: Air emissions of the selected chemicals, modeiling data on
dispersion and availability for exposure, exposure 23sessment, and risk assessment.

Name of Submitting Official: R. William Difley
Vice President, Human Resources
Rohr, Inc.
P.O. Box 878 MZ 15
Chuia Vista, Ca. 91912
(619) 691-2048

Manufacturing Facility for Submittal:
Rohr, Inc.
8200 Arlington Avenue
Riverside, California 92503-1499




Attacument IV,
TSCA Section 8(d) Studies

Study on Behalf of Rohr, Inc,

Rohr, Inc. is notifying the Environmental Protection Agency of the completion and
submittal of a study on Propylene Oxide (CAS #75-56-9).

Completion Date:  June 29, 1992

Purpose: To assess, based on avuil_able empirical date, the potential risk of human
health posed by airborne facility emissions of selected chemicals.

Type of data collected: Air emissions cof the selected chemicals, modelling data on
dispersion and availability for exposure, exposure assessment, and risk assessment.

Name of Submitting Official: R. William Difley
Vice President, Human Resources
Rohr, Inc.
P.O. Box 878 MZ 15
Ciula Vista, Ca. 91912
(619) 691-2048

Manufacturing Facility for Submittal:
Rohr, Inc.
8200 Arlington Avenue
Riverside, California 92503-1499




Attachment V.
TSCA Section 8(d) Studies

Study on Behalf of Rohr, Inc.

Rohr, Inc. is notifying the Environmental Protection Agency of the completion and
submittal of a study on Toluene (CAS # 108-88-3).

Completion Date: Jure 29, 1992

Purpose: To assess, based on available empirical date, the potential risk of human
health posed by airborne facility emissions of selected chemicals.

Type of data collected: Air emissions of the selected chemicals, modelling data on
dispersion and availability for exposure, exposure assessment, and risk assessment.

Name of Submitting Official: R. William Difley
Vice President, Human Resources
Rohr, Inc.
P.O. Box 878 MZ 15
Chula Vista, Ca, 91912
(619) 691-2048

Manufacturing Facility for Submittal:

Rohr, Inc.

8200 Arlington Avenue
Riverside, California 92503-1499



Attachment VL.
TSCA Section 8(d) Studies

Study on Behalf of Rohr, Inc.

Roehr, Inc. is notifying the Environmental Protection Agency cf the completion and
submittal of a study on Ethylene Dichloride (CAS #107-06-2).

Completion Date: June 29, 1992

Purpose: To assess, based on available empirical date, the potential risk of human
health posed by airborne facility emissions of szlected chemicals.

Type of data collected: Air emissions of the selected chemicals, modelling data on
dispersion and availability for exposure, exposure assessment, and risk assessment.

Name of Submitting Official: R. William Difley
Vice President, Human Resources
Rohr, Inc.
P.O. Box 876 MZ 18
Chula Vista, Ca. 91912
(6'9) 691-2048

Manufacturing Facility for Submittal:
Rohr, Inc.
8200 Arlington Avenue
Riverside, California 92503-149¢




Attachment VIL.
TSCA Section 8(d) Studies

study on Behalf of Rohr, Inc.

Rohr, Inc. is notifying tiie Environmental Protection Agency of the completion and
submittal of a study on Methyl Chloroform (CAS #71-55-6).

Completion Date:  June 29, 1992

Purpose: To assess, based on available empirical date, the potential risk of human
health posed by airborne facility emissions of selected chemicals.

Type of data collected: Air emissions of the selected chemicals, modelling data on
dispersion and availability for exposure, exposure assessment, and risk assessment.

Name of Submitting Official: R. William Difley
Vice President, Human Resources
Rohr, Inc.
P.O. Box 876 MZ 15
Chula Vista, Ca. 91912
(619) 691-2048

Manufacturing Facility for Submittal:
Robhr, Inc.
8200 Arlington Avenue
Riverside, California 92503-1499




Attachment VI'I,
TSCA Section 8(d) Studies

Stucy on Behalf of Roir, Inc.

Rohr, Inc. is rotifying the Environmental Protection Agency of the completion and
submittal of a study on Phenol (CAS #108-95-2).

Completion Date: June 29, 1992

P .rpose: To assess, based or available empirical date, the potential risk of human
health posed by airborne facility emissions of selected chemicals.

Type of data collected: Air emissions of the selected chemicals, modelling data on
dispersion and availability for exposure, exposure assessment, and risk assessment.

Name of Submitting Official: R. William Ditley
Vice President, Human Resources
Rohr, Inc.
P.O. Box 878 MZ 15
Chula Vista, Ca. 91912
(619) 691-2048

Manufacturing Facility for Submittal:
Robhr, Inc.
8200 Arlington Avenue
Riverside, California 92503-1499




Attachment IX.
TSCA Section 8(d) Studies

Study ez Behalf of Rohr, Inc.

Rohr, Inc. is notifying the Environmental Protection Agency of the completion and
submittal of a study on 4,4'- Diphenylmethane diisocyai:ate (aka: Benzene, 1,1'
methylenebis[4-isocyanato-], methylenebis(phenylisocyanate), MDI) (CAS #101-68-8).

Completion Date:  June 29, 1992

Furnose: To assess, based on available empirical date, the potential risk of human
health posed by airborne facility emissions of selected chemicals.

Type of data collected: Ail emissions of the selected chemicals, modelling data on
dispersion and availability for exposure, exposure assessment, and risk assessment.

Name of Submitting Official: R. William Difley
Vice President, Human Resources
Rohr, Inc.
P.O. Box 878 MZ 15
Chula Vista, Ca. 91912
(619) 691-2048

Manufacturing Facility for Submittal:
Rohr, Inc.
8200 Arlington Avenue
Riverside, California 92503-1499




Attachment X.
TSCA Section 8(d) Studies

Study on Behalf of Rohr, Inc.

Rohr, Inic. is notifying the Environmental Protection Agency of the completion and
submittal of a study on Ethanol, 2-butoxy- (CAS #111-76-2).

Completion Date:  June 29, 1992

Purpose: To assess, based on available empirical date, tiie potential risk of human
heaith posed by airborne facility emissions of selected chemicals.

Type of data collected: Air emissions of selected chemicals, modelling data on
dispersion and availability for exposure, exposure assessment, and risk assessment.

Name of Submitting Official: R. William Difley
Vice President, Human Resc urces
Rohr, Inc.
P.O. Box 878 MZ 15
Chula Vista, Ca. 91912
(619) 691-2048

Mapufacturing Facility for Submittal:
Rokhr, Inc.
8200 Arlington Avenue
Riverside, California 92503-1499




Attachment X!,
TSCA Section 3(d) Studies

Study on Behalf of Rohr, Inc.

Rokhr, Inc. is n tifying the Environmental Protection Agency of the comgletion and
submittal of a study on Cyclohexane, 1,i' -methylenebis[4-isocvanato- (CAS #5124-30-1).

Completion Date:  June 29, 1992

Purpose: To assess, based on availabie empirical date, the poteutial risk of human
health posed by airborne facility emissions of selected chemicals.

Type of data collected: Air emissi.ns of the selected chemicals, modelling data on
dispersion and availability for exposure, exposure assessment, and risk assessment.

Name of Submitting Official: R. William Difley
Vice President, Human Resources
rRchr, Inc.
P.O. Box 878 MZ 15
Chula Vista, Ca. 91912
(619) 691-2048

Manufacturing Facility for Submittal:
IKohr, Inc.
8210 Arlington Avenue
Riverside, California 92503-1499




Attachment XII.
TSCA Section 8(d) Studies

Study on 2caalf of Rokir, Ine.
Rohr, Inc. is notifying the Environmental Protection Agrncy of the completion and

submittal of a study on He-ane, 1,6-diisocyanato- (aka: 1,6- tiexamethylene diisocyanate)
(CAS #822-06-0)

Coempletion Date:  June 29, 1992

Purpose: To assess, based on available empirical date, ilic potential risk of human
health posed by airborne air facility emissions of selected chemicals.

Type of data collecied: Air emissions of the selectod chemicals, modelling data on
dispersion and availability for exposure, exposure assessment, and risk assessment.

Name of Submitting Official: R. William Difley
Vice President, Human Resources
Rohr, inc.
P.O. Box 878 MZ. 15
Chula Vista, Ca. 91912
(619) 691-2048

Manufacturing Facility for Submittal:
Rohr, Inc.
8200 Arlingion Avenue
Riverside, Californi» 92503 1499




Attachment XII1I.
TSCA. Section 8(d) Studies

Study on Behalf of Rohr, Inc.

Rohr, Inc. is notifying the Environmental Protection Agency of the completion and
submittal of a study on Ethane, 1,1,2-tric'oro- 1,2,2 trifluoro- (aka: Freon 113, Chlorinated
fluorocarbon) (CAS #76-13-1).

Completion Date:  June 29, 1992

Purpose: To assess, based on available empirical date, the potential risk of human
hea'th posed by airborne facility emissions of selected chemicals.

Type of data collected: Air emissions of the selected chemicals, modelling data on
dispersior and availability for exposure, exposure assessment, and risk assessment.

Name of Submitting Official: R. William Difley
Vice President, Human Resources
Rohr, Inc.
P.O. Box 878 MZ 15
Chula Vista, Ca. 91912
(619) 691-2048

Manufacturing Facility for Submittal:
Rohr, Inc.
8200 Arlingion Avenue
Riverside, Califcrnia 92503-1499
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Environmental Health Scientist Lead Air Quality Engineer

Risk Assessment Project Manager Air Dispersion Modeling
Project Manager
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ix
ZXECUTIVE SUMMARY

Rohr, Inc. (Rohr) is a manufacturer of military and commercial aircraft components.
The facility is located at 8200 Arlington Avenue in Riverside in an area which is zoned
for commercial, manufacturing, and residential use. Two small offsite facilities are
located at 7145 Arlington Avenue (Arlington Facility), near the main plant and another
in Morer o Valley (Edgemont Facility) at 22135 Alessandro Boulevard. Processes which
emit compounds listed (regulated) under the Air Toxics Hot Spots Information and
Assessment Act of 1987 (AB 2588) include metal surface preparation, welding, large scale
painting, adhesive bonding, composite bondiaz and lay-up, degreasing, solvent wipe
down, natural gas combustion, perchloroethylene dry cleaning, and process water cooling.

Envirologic Data has been contracted by Rohr to conduct a human health risk
assessment of facility emissions under AB 2588, Er..rologic Data, a unit of
Groundwater Technology, Inc. is a professioi.u consulting firm specializing in Liuman
health and environmental risk assessment. Risk estimates are based on estimated
ambient air concentrations at the point of exposure. The exposure point air
concentrations of these chemicals were determined through air dispersion modeling
conducted by Applied Air Technology, a unit of Groundwater Technology, based on the
Air Toxics Inventory Report (ATIR). The ATIR was completed as a component of AB
2588.

The first component of the risk assessment process was the selection of indicator
chemicals. The selection of indicator chemicals was conducted in accordance with South
Coast AQMD guidelines in order to determine the chemicals which contribuie the most
to any facility-related health risk. Chemicals which were not quantitatively evaluated in
this hecalth risk assessment were found (via the selection process) to pose no significant
acute or chronic, non-carcinogenic or carcinogenic health risks. Groundwater
Technology used the ATIR and the air dispersion model ISCST (Industrial Source
Complex Short Term) io predict annual average and maximum one hour cencentrations
of the chemicals. Emissions data from 1989 and meteorological data for the Riverside
Airport from 1981 were used in the modeling.
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Based on the presence of residential receptors, the types of compounds emitted from the
facility, and other factors affecting potential exposures, the following exposure pathways
were evaluated: (1) inhalation of chemicals, (2) incidental ingestion of soils, (3) dermal
contact with soiis, and (4) ingestion of homegrown crops.

Chronic and acute Hazard Indices (Hls) were calculated for the potential non-
carcinogenic effects of facility emissions. Incremental cancer risk and excess population
cancer burden resulting from emissions of potentially carcinogenic chemicals were also
calculated. In order to provide information for various points of exposure in the vicinity
of the facility, risks and HIs were calculated for the Maximally Exposed Individual (MEI)
for residential and occupational receptors and selected sensitive receptor points within
the zone of impact. The MEI is the receptor point at which the highest otf-site chemical
concentration occurs. This assessment was based on CAPCOA mandated assumptions
including Lifetime Continuous Exposure (LCE). This means that it was assumed
residents would be exposed to facility emissions at the same location, 24 hours per day,
365 days per year, for 70 years. For occupztional individuals (those in the workplace)
this exposure was adjusted for working hours as recommended by CAPCOA using an

adjustment factor of 0.1S5.

It should be noted that the resalts of the risk assessment should be used with caution.
As stated in the 1991 CAPCOA Risk Assessment Guidelines "... the risk levels generated
in a risk assessment are useful as a yardstick to compare one source with another and
prioritize concerns. Risk estimates generated by a risk assessment should not be
construed as the expected rates of disease in tiie exposed population but are merely
estimates of risk, based on current knowledge and a large number of assumptions. In
addition, the estimates of risk generated by risk assessments frequently are with
reference to a maximally exposed person”.
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RESULTS OF CAPCOA MANDATED EVALUATION

The results of the risk assessment using the CAPCOA mandated exposure assumptions
are:

(1)  The total LCE risk for potential residential exposure to facility emitted
chemicals ranges from 0 to 1.5 x 10°. The total LCE risk for potential
occupational exposure to facility emitted chemicals ranges from 0 to 2.9 x

10°. This occupational risk estimate is below the notification level of 1 x
10® as presented in the SCAQMD supplemental guidelines for preparing
risk assessments to comply with AB2588.

The total LCE chronic HI for potential residential exposure to chemicals at
the MEI location by endpoint are:

Toxicological Endpoint Residential - HI

Cardiovascular System 0.00

Central Nervous System 0.030

Immunological Systern 0.002

Kidneys 0.004

Gastro-intestinal System/Liver 0.03

Reproductive System 0.10

Respiratory System 139

All HIs are below the notification level (i.e., HI <0.5) as presented in the
SCAQMD supplemental guidelines except for respiratory effects. Sodium
hydroxide and isocyanates together contribute 86% to the total HI for respiratory
effects.
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(3)  The total LCE chronic HI for potential occupational exposure to chemicals
at the MEI location by endpoint are:

Toxicological Endpoint _ Occupational - HI

Cardiovascular System 0.00

Central Nervous System 0.004

Immunological System 0.0002

Kidneys 0.0002

Gastro-intestinal System/Liver 0.006

Reproductive Systen 0.01

Respiratory System 0.1

All HIs are below the notification level as presented in the SCAQMD (<0.5)
supplemental guidelines.

(4)  The total acute HI associated with potential residential exposure to facility
emitted chemicals at the MEI location is 0.2. The total acute HI
associated with potential occu,.ational exposure to facility emitted
chemicals at the MEI location is 0.08.

The population cancer burden is in estimate of the potential number of cases of cancer
which may occur in the exposed population. The population cancer burden was
calculated by multiplying the risk estimate by the population of the zone of impact.
Based upon the hypothetical LCE exposure scenario, the population cancer burden
associated with facility emissions range from 0 to 0.04.

Based on the results of this risk assessment, Envirologic Data concludes that estimated
cancer health risks associated with residential exposure to facility emissions are above
the notification level of 1 x 10° as presented in the SCAQMD guidelines. Estimated
cancer health risks for occupational receptors are below the notification level. In
addition, with the exception of the total chronic HI for respiratory effects, all Hls are
less than the notification level of 0.5 for a hazard index. It should be noted that for
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respiratory effects, sodium hydroxide and isocyanates emissions result in approximately
90% of the total HI. Due to the many conservative assumptions incorporated into this
assessment, the actual risks and liacard indices for all chemicals are probably lower than

estimated.
RESULTS OF ALTERNATIVE EVALUATION/UNCERTAINTY ANALYSIS

An alternative evaluation was performed to provide an indication of the uncertainty
associated with the CAPCOA mandated risk assessment as well as to provide more
realistic estimates of carzinogenic and non-carcinogenic health risks. The alternative
evaluation included the use of more realistic exposure parameter values. The values
used were based on current United States Environmental Protection Agency risk
assessment methodology as presented in the EPA Exposure Factors Handbook and the
EPA Risk Assessment Guidance for Superfund (Part A: Human Health Evaluation
Manual). Two alternative exposure scenarios were developed: the Reasonable Maximum
Exposure (RME) and the Average Exposure. Additionally, the alternative evaluation
does not include ethylene dichloride (EDC) emissions in the compilation of risk and HI
values. This is due to the fact thot the use of EDC at the facility was eliminated in July
1990, after the submittal of the ATIR.

Appendix A presents a complete discussion of and justification for the alternative
exposure parameter values used in this analysis. All other assumptions such as emission
rates, estimated ambient air concentrations, and toxicity criteria (Unit Risk Factors and
Acceptable Exposure Levels) were the same as mandated by CAPCOA.

Risks and HIs are presented for the residential MEI only. The alternative evaluation is
intended to provide a basis of comparison with the CAPCOA mandated risk assessment
and may be valuable in the risk management process.

The results of the alternative evaluation or uncertainty analysis for residential exposure
indicate:

(1)  The total estimated RME cancer risk for potential carcinogens emitted
from the facility (3.0 x 10®) is approximately 79% less than the risk
estimate based on the CAPCOA mandated LCE.
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The total estimated Average Exposure cancer risk for potential carcinogens
emitted from the facility (8.7 x 1077) is approximately 94% less than the risk
estimate based on the CAPCOA mandated LCE.

(3)  The total estimated RME HIs by endpoint are:

Toxicological Endpoint RME - HI Comparison to LCE HI

e

Cardiovascular System 0.00 = the LCE

Central Nervous System 0.020 24% < the LCE

Immunological System No chemicals with immunological effects evaluated

Kidneys 0.0015 62% < the LCE

Gastro-intestinal 0.018 31% < the LCE
System/Liver

Reproductive System 0.075 24% < the LCE

Respiratory System 0.82 24% < the LCE

(4)  The total estimated Average HIs by endpoint are:

Toxicological Endpoint AVERAGE - HI Comparison to LCE HI'

Cardiovascular System 0.00 = the LCE

Central Nervous System 0.019 27% < the LCE

Immunological System no chemicals with immunological effects evaluated

Kidneys 0.00017 93% < the LCE

Gastro-intestinal 0.018 27% < the LCE
System/Liver

Reproductive System 0.072 27% < the LCE

Respiratory System 0.78 27% < the LCE
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Based on the SCAQMD Supplemental Guidelines For Preparing Risk Assessments to
Comply with the Air Toxics "Hot Spots" Information and Assessment Act [AB 2588], the
RME and average cancer risk estimates at the residential MEI are less than the
notification level of 1 in 100,000. 1n addition, with the exception of the total HI for
respiratory effects, all Hls are less than the notification level of 0.5 for a Hazard Index.
It should be noted that for respiratory effects, sodium hydroxide and isocyanates
emissions result in approximately 90% of the total HI.
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ASSESSMENT OF RISKS FROM POTENTIAL
EXPOSURE TO AIRBORNE FACILITY EMISSIONS
UNDER CALIFORNIA AB 2588
ROHR, INC. FACILITY
RIVEKSIDE, CALIFORNIA
SCAQMD FACILITY ID # 051398

1.0 INTRODUCTION

Rohr, Inc. (Rohr) is a manufacturer of military and commerciai aircraft components.
The facility is located at 8200 Arlington Avenue in Riverside in an area with mixed
zoning which includes commercial, manufacturing, and residential zones.

Two small offsite facilities are located at 7145 Arlington Avenue (Arlington Facility),
near the main plant and the other in Moreno Valley (Edgemont Facility) at 22135
Alessandro Boulevard. Processes which emit compounds listed (regulated) under AR
2588 include metal surface preparation, welding, large scale painting, adhesive bonding,
composite bonding and lay-up, degreasing, solvent wipe down, natural gas combustiun,
perchloroeihylene dry cleaning, and process-water cooling.

Envirologic Data has been contracted by Rohr to conduct a human health risk
assessment of facility emissions. Envirologic Data (a unit of Groundwater Technology,
Inc.) is a professional consulting firm specializing in human health and environmental
risk assessment. Risk estimates are based on estimated ambient air concentrations at the
point of exposure. The exposure point concentrations of these chemicals were
determined through air dispersion modeling conducted by the Applied Air Technology
Unit of Groundwater Technology, Inc. (Groundwater Technology) based on the Air
Toxics Inventory Report (ATIR) compiled by Groundwater Technology. The ATIR was
completed as a component of AB 2588 Air Toxics "Hot Spots" Information and Assessment
Act of 1987 (GTI, 1991).

L
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1.1 BACKGROUND TO AB 2588

AB 2588 was enacted in response to public questions regarding the release of chemicals
into the atmosphere. Information provided to the Air Quality Management Districts
(AQMD:s), Air Pollution Control Districts (APCDs) (districts), and the California Air
Resources Board (CARB) by the facilities are utilized to assess chemical emissions. The
initial component of AB 2588 requires that the sources of air emissions perform an
Emissions Inventory Plan (EIP) detailing how facility emissions will be quantified. The
second task of AB 2588 is to implement the emissions inventory plan and submit an
Emissions Inventory Report (ATIR) for review by the district. One goal of this
legislation is to determine the nature and quantity of chemical emissions from specific
sources that may adversely affect public health. This is done through the compietion of
a health risk assessment. At the discretion of the ARB and the districts, a facility must
be ranked for the purposes of the health risk assessment. This risk assessment was
completed in order to assess potential health risks associated with facility emissions as
defined in the ATIR.

Risk assessment methodologies may be applied to evaluate the potential human health
effects associated with exposure to industrial air emissions. To date, the EPA has yet to
promulgate any definitive air emissions risk assessment protocol. California, however,
addressed potential health effects due to chemical emissions in the State Legislature’s
Tanner Bill (1983). Under this statute, the CARB is required to submit candidate air
contaminants to the Department of Health Services (DHS) for the purpose of evaluating
potential human health effects. Following a review by both the CARB and an
independent scientific review panel, a public hearing is held to consider adding a
particular substance to the list of regulated air contaminants. If the substance is
considered a significant threat to human health, appropriate control measures may be
developed and implemented.

Technical guidelines for California were developed in 1987 with the California Air
Pollution Control Officers Association (CAPCOA) "Air Toxics Assessment Manual".
Additional guidelines were developed specifically for use in AB 2588 and is titled
CAPCOA Air Toxics "Hot Spots" Program Risk Assessment Guidelines (CAPCOA,
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1991). These documents provide guidelines for conducting quantitative public health
impacts for airborne chemical emissions. Both of these documents were consulted in
completing the AB 2588 risk assessment for this facility.

12 REPORT OVERVIEW

The purpose of this report is to assess, based on the available empirical data, the
potential risk to human health posed by airborne facility emissions. This will be
performed by first identifying and evaluating indicator chemicals released from the
facility. Envirologic Data will evaluate the possible carcinogenic effects and potential
chronic and acute non-carcinogenic health effects associated with exposure to facility
emitted chemicals. The toxicological assessment and presentation of the Unit Risk
Factors (URFs) and chronic and acute Allowable Exposure Limits (AELs) for indicator
chemicals is presented in Section 2.0, Toxicological Profiles. Evaluation of potential
receptor populations and exposure scenarios is presented in Section 3.0, Exposure
Assessment. Summaries of the air dispersion modeling results are also presented in
Section 3.0. The quantitative results of the risk assessment are presented in the form of
upper-bound incremental risks, excess population cancer burden, and acute and chronic
Hazard Indices (HI) in the Risk Characterization (Section 4.0). Section 5.0, Conclusions,
summarizes the results of this risk assessment.

1.3 INTRODUCTION TO RISK ASSESSMENT
Overview

The principle of risk assessment can be described in a single equation:

Hazard x Exposure = Risk

Hazard is a measure of the toxicity of a chemical and exposure is a measure of the dose
being received by a designated receptor. The resulting risk represents the probability
that an adverse effect will occur. The steps of formal risk assessment outlined in the
following section presents a methodology reflecting this basic equation that can be
applied in a variety of situations. Risk assessment is defined by the Nathnal Academy
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of Sciences (NAS) as the characterization of the probability of potential adverse health
effects from human exposures to environmental hazards (NRC, 1983).

A number of current risk estimation procedures fail to adequately evaluate the
information used to quantify the hazard and exposure. It is imperative that risk
assessments evaluate the wide array of assumptions incorporated in the toxicity
evaluation and the exposure estimation; not only with regard to their validity but also
with their applicability to the case being studied.

Many assessments rely solely on what are referred to as conservative toxicity and
exposure estimates. If the error in the accuracy of those estimates is large, then the
products of those errors can lead to excessive inaccuracy in the final estimation of risk.
The risk assessment must have the goal of being protective of the public health and
accurate yet not excessively conservative as to render it useless to the regulator. As per
NAS recommendations, Envirologic Data risk assessments are executed in the following
sequential steps:

* Hazard | entification

* Dose-Response Assessment

* Exposure Assessment

* Risk Characterization (NRC, 1983; EPA, 1986)

Hazard Identification is a qualitative assessment, reviewing any relevant biological and

chemical data to cetermine whether exposure to an agent will adversely affect human
health (i.e., cancer, birth defects, etc.) (NRC, 1983; EPA, 1986). The available
information is melded into what the EPA refers to as a "weight-of-evidence"
determination. The EPA in it’s 1980 Cancer Guidelines (CFR, 33,992; 1986) summarize
their approach to applying of the weight of evidence test:

"The overall scheme for categorization of the weight of evidence of
carcinogenicity of a chemical for humans uscs a three step process, (1)
The weight of evidence in humans studics or animal studics is summarized,
(2) these lines of information arc combined to yicld a tentative assignment
to a category; and (3) all relevant supportive information is evaluated.
Reclevant factors to be included along with the tumor information from
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human and animal studics include structure-activity relationships; short-
term test findings; results of appropriate physiological, biochemical and
toxicological obscrvations; and comparative mectabolism and
pharmacokinctic studies. The nature of these findings may causc one to

adjust the overall catcgorization of the weight of evidence."

The hazard identification attempts to establish the potential for a particular chemical to
evoke an adverse health effect and evaluates both carcinogenic and non-carcinogenic
endpoints. Epidemiologic studies are the inost desirable sources of data. They can be
used to identify prominent adverse human health effects by eliminating the need for
"animal to human" extrapolation. Difticulties with epidemiologic studies, however, stem
from the inability to accurately establish past exposure levels and identifying a proper
control group. Furthermore, measured levels are usually derived from occupational
settings. Often, the occupational setting involves exposure to high concentrations of
chemicals. Whereas the exposures in the general population are likely to involve low
doses.

if appropriate epidemiologic studies are unavailable, animal studies are reviewed to
predict the potential for adverse human health effects. In this circumstance, the design
of the animal study must be considered. For example, lab animal studies involve
exposures to extremely high dose to ensure a measurable response. The concern,
however, is that such high doses induce multiple effects and compromise the ani.. I's
ability to respond. If normal defense mechanisms are saturated at high exposure levels,
then the ability of the animals to respond to the chemical insult is also compromised.
The utility of extrapolating to much lower levels (more likely encountered by humans),
where defense mechanisms are intact, is therefore reduced. The hazard identification
must evaluate the animal data to assist in understanding the potential for human health
effects.

A Dose-Response Assessment is the process of characterizing the quantitative relationship
between the dose of an agent and the incidence of adverse health effects in an exposed
receptor population (NRC, 1983). The end result of thc dose-response assessment is a
probability estimate of the incidence of the adverse effect as a function of human
exposure to the chemical. Two endpoints are evaluated separately: non-carcinogenic and
carcinogenic effects. ,
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Exposures of humans to non-carcinogenic chemicals are modeled by an allowable daily
exposure level, termed the Reference Dose (RfD). The RfD represents the maximum
daily dose of a chemical to which a human may be exposed and not be adversely
affected. In most cases, the RfD} is based on non-toxic exposure levels in animals
extrapolated to humans using safety factors. This method assumes that these exposures
have a threshold, ie., there is some exposure level below (threshold) which an adverse
effect will not occur in the exposed individual.

Human exposures to carcinogenic chemicals are derived mathematically. They are based
cither on animal, or when available, epidemiologic studies. Many of these models, such
as the hincar non-threshiold model predict a non-threshold and linear dose-response curve
which bisects the origin (i.e., a theoretical risk exists at all exposure levels, however
minute). As recommended by the EPA Guidelines for Carcinogen Risk Assessment (EPA,
1986) and the National Research Council (NRC, 1983), the dose-response assessment
should describe and justify the methods of extrapolation used to predict incidence and
should also provide a description of the uncertainty inherent in these methods.

The Exposure Assessment is the process of measurin, or estimating exposures to an agent
in the environment. The exposure assessment describes the magnitude, duration, timing,
and routc of exposure; the size and nature of the populations ~xposed; and the
uncertainiies n all estimates. The goal of the exposure assessment is to accurately
estimate both the dose to which the receptor is being exposed (administered dose) and
i€ dose of the chemical reaching the target tissue in the receptor (target dose). Human
exposures are reported as a Average Daily Dose (ADD) for non-carcinogens and
Lifetime Average Daily Dose (LADD) for carcinogens.

Risk Characterization entails the act of quantitatively estimating risk (EPA, 1986) The
risk characterization is performed by combining the quantitative exposure and dose-
response assessments, including the uncertainties identified in the preceding steps.
Presentations of assumptions and associated uncertainties permit the risk manager to
make a more informed decision. In risk assessments on human exposures, the de
minimis (insignificant) risk levels of 1 in 10,000 to 1 in 1,000,000 (1 x 10* to 10®) are
frequently used as benchmarks for an acceptable risk level.
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Risk assessment calculations can be evaluated in a number of ways. First, a risk
estimated from a given activity and exposure can be compared to a de minimis risk level.
Second, beginning with an acceptable de minimis risk level, (e.g., 1 in 100,000), the
exposure associated with that risk, and the concentration of chemical which would need
to be present to result in that exposure, can be calculated. Finally, some parameters of
i€ exposure assessment can be estimated if an acceptable risk and chemical
contaminant concentration are known. For example, the concentration of a chemical
which would be allowed to exist in an environmental matrix (e.g. air) and not exceed a
given risk level in the exposed population can be estimated. In all three examples of risk
assessment calculations, the uncertainties and assumptions associated with the assessment
need to be presented to provide an understaiiding of its limitations and conservatism.

1.4 TYPES OF RISF  SSESSMENT

Formal human and environmental health risk assessments are used by regulators, public
officials, industry representatives, and the public to make risk management decisions.
Risk assessment provides necessary information to the risk manager to consider in
conjunction with the economic and political issues associated with a given site. Risk
assessment collects and interprets the applicable information on toxicity and exposure.
Together with the limitations and assumptions, the risk assessment conclusions can be
used in environmental decision-making whicl* is "preventive," "comparative", and
"predictive.”

The use of risk assessment in decision-making is "preventive" in minimizing or
eliminating exposures to toxic agents. Risk assessment is used to identify which pathways
might present unacceptable risks to a given exposure scenario. The abatement of these
activities, whether voluntary or involuatary, is meant to reduce the exposure and
therefore "prevent" the onset of potentiaily adverse health effects.

Risk assessments can be used for "comparative” purposes. The risk from one activity can
be compared to other activities. The analysis can determine which activity poses the
least or greatest risk to the exposed population. Risk assessments used for comparative
purposes are essential for adequate risk management decisions such as prioritizing

]
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remedial efforts on hazardous waste sites. The use of comparative risk assessments can

be the basis for an environmental remediation program (agency or industry-driven) which
is a "risk-reduction" program.

"Predictive” risk assessments can evaluate whether current siie conditions will cause
adverse health effects in exposed populations in the future. "Predictive” risk assessments
are heavily dependent upon models to estimate future exposures and potential health
effects. Often, these mudels incorporate parameters which may change with time at an
unknown rate. Although an exposure may be decreasing over time, with a subsequent
decrecase in risk, the magnitude of the reduction may not b2 possible to quantify. This
inability to estimate decreasing exposure over ‘ime in-reases the conservatism and
uncertainty in any final risk estimate.

Risk assessments conducted by regulatory agencies typically incorporate a number of
conservative assumptions. These include constant exposures to chemicals over time or
assume a non-threshold dose-response carcinogenic mechanism. The first results in an
over-estimation of the lifetime exposure and lifetime risk, while the second presumes
that there is a risk, however minute to any level of a harmful substance. Federal
regulatory health agencies such as the EPA and the Food and Drug Adminisiration
(FDA) are in the process of further elucidating uncertainty in their predictive power via
incoiporation of environmental fate data into exposure scenarios, ic., chemical half-life
data; the time required foi the concentration of the chemical to decrease by one-half.
As risk assessments incorporate this type of data into the process, their "predictive”
power will have less uncertainty.

1
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2.0 HAZARD IDENTIFICATION/DOSE-RESPONSE ASSESSMENT

Hazard Identification is a qualitative assessment that contains a review of the relevant
biological and chemical information to determine whether or not exposure to an agent
may pose a hazard or increase the incidence of a health condition or effect (e.g., cancer,
birth defects, etc.) (NRC, 1983; EPA, 1986). Human health effects studies are preferred
over animal studies because of inter-species variation in dose-response relationships.
However, when adequate human data does not exist, animal studies are relied upon to
g Loderstanding of the potential for human health effects.

Lo-Ree use Assessment is the process of characterizing the quantitative relationship
betw:: e dose of a chemical or agent and the incidence of adverse health effects in
exposed populations (NRC, 1983). The end result of the dose-response assessment is a
probability estimate of the incidence of the adverse effect as a function of human
exposure to the chemical.

2.1 DOSE-RESPONSE VALUES USED FOR AB 2588 ANALYSIS

Dose-response values used in an AB 2588 analysis include unit risk factors (URFs) and
allowable exposure levels (AELs). The DHS has compiled the URFs and AELs which
should be used in all risk assessments for the Air Toxics "Hot Spots" Act (CAPCOA,
1991). The UREF, expressed as (ug/m’)”, is the dose-response value used to estimate
excess cancer risk for a sub<tance through the inhalation pathway. The unit risk factor
(URF) is defined as the theoretical statistical upper bound probability of a person
contracting cancer as a result of continual exposure to an ambient concentration of 1

ug/m’ over a 70 year lifetime. To calculate carcinogenic risk through non-inhalation
pathways, a cancer slope factor must be calculated from the URF. This is done by
converting the units to (mg/kg-day)™? by assuming a 20 m*/day inhalation rate and a 70
kilogram body weight.

For non-cancer health effects dve to irhalation exposure, an AEL is used. The AEL is
an estimate of the allowable concentration of a chemical i air (i.e. ug/m*) to which a
human population (including sensitive sub-populations) may be exposed without
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experiencing adverse health effects over a lifetime. The assumption is made that the
effects of each substance are additive for a given organ system. Acceptable exposure
levels for chronic and acute exposure are provided by the CAPCOA (1991). To
calculate non-carcinogenic risk through non-inhalation pathways, a reference dose must
be calculated from the AEL. This is done by converting the units to (mg/kg-day) by
assuming a 20 m®/day inhalation rate and a 70 kilogram body weight.

22 SELECTION OF INDICATOR CHEMICALS

When a number of chemicals are emitted from a facility, a subset of "indicator"
chemicals can be selected for further consideration (EPA, 1989). The goal of the
selection process is to identify the chemicals which are most likely to contribute
significantly to potential carcinogenic and non-carcinogenic risks (EPA, 1989). In this
way, the risk assessment is focused on the "most significant" chemicals (EPA, 1989). This
section presents the selection of indicater chemicals for the Rohr Riverside Facility.

2.2.1 Screening Process

The purpose of the selection process is to determine which chemicals pose the most
significant health risk, and therefore, require quantification in the risk assessment. The
selection process for AB 2588 listed carcinogens and non-carcinogens is essentially the
same. For selection purposes, all DHS-listed carcinogens were evaluated in a single
group from which indicator chemicals were identified. Non-carcinogens were also
evaluated as a separate group.

The screening process was used in accordance with South Coast AQMD guidelines
(SCAQMD, 1991). The selection process for carcinogens involves the calculation of a
maximum individual cancer risk (MICR) for each carcinogenic chemical emitted. It
should be noted that an MICR is not an estimate of risk but rather a value used strictly
for the purpose of selecting chemicals which may possibly con. “bute a significant risk.
The equation for calculation of the MICR is presented below.
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MICR = ER x (X/Q) x URF

In this equation, "ER" (designated as "Q" in the SCAQMD guidance) is the emission rate
for the compound in pounds per day. "URF" is the unit risk factor for the compound
and "X/Q" is the dispersion factor. The dispersion factor is based on a distance of 150
to 200 meters to the receptor and a stack height of 25 to 50 feet (SCAQMD, 1991).

Carcinogenic chemicals with MICRs greater or equal to 1 x 10® were retained for further
evaluation (Chun, 1992).

For non-carcinogens, the first step in the selection process is the calculation of the
maximum exposure level (MEL) for each non-carcinogenic chemical emitted. The
equation for this calculation is presented below:

MEL = ER x (X/Q)

The second step for non-carcinogenic compounds is the calculation of a hazard index as
shown in the equation below.

Non-carcinogens with HIs greater or equal to 0.001 were retained fer further evaluation
(Chun, 1992).

The following tables present the screening process for all chemicals emitted from the
facility. Chromium(VI) is not included in these tables. Although the emissions inventory
report for the year 1989 revealed substantial emissions of chromium(VI), it has since
been discovered that not only were these emissions overestimated, but chromium(VI) has
since been eliminated from all processes. Emissions of chromium(VI) were grossly
overestimated due to computational errors and the incorrect application of an emission
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factor for all the chromate containing tanks. In addition, Rohr has eliminated the use of
chromate solutions in the metal treating process line. As agreed in correspondence
between Groundwater Technology and the staff of the SCAQMD, chromium(VI) will not
be evaluated in this assessment and is not included in the screening process. Appendix B
contains the permit application which verifies the chromium(VI) reduction. In July of
1990 the use of ethylene dichloride (EDC) was eliminated due to the substitution of
other chemical for EDC by the manufacturer of the primary material containing EDC;
adhesive bond primer. Primer spray application represents 90-95 percent of the ethylene
dichloride emissions. This substitution, however, occurred after the submittal of the
ATIR and therefore will not be reflected in the risk assessment. Appendix B contains a
letter from the adhesive bond primer manufacturer describing this substitution. The
alternative evaluation presented in Appendix A, however, will not include ethylene
dichloride.

TABLES 2-1, 2-2 and 2-3 present the screening process for potential carcinogens, chronic
non-carcinogens, and acute non-carcinogens, respectively. TABLE 2-4 is a compilation
of all chemicals retained for further evaluation in the risk assessment. Chemicals deleted

through this selection process include:
carcinogens - lead,

chronic non-carcinogens - cadmium, lead, gasoline vapors, nickel,
prooylene oxide, copper, zinc, and ethylene oxide; and

acute non-carcinogens = none.
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TABLE 2-1

SCREENING OF CHEMICALS EMITTED FROM
THE ROHR RIVERSIDE FACILITY - POTENTIAL CARCINOGENS

Carcinogenic ’ ER Unit Risk MICR
Chemicals (1bs/day) (ug/m371

==

Acrylonitrile 0.0060 0.00029 1.8E-6
1,3 Butadicne 0.0010 0.00028 3.0E-7

Benzenc 0.12 0.000029 3.7E-6

Carbon 0.11 0.000042 4.8E-6
Tetrachloride

1,4-Dioxanc 0.33 0.0000077 2.6E-6

Ethylenc Dichloride 3.21 0.000022 T.4E-5

Ethylenc Oxide 0.02 0.000088 1.7E-6

Cadmium 0.00021 9.0E-7

Lead 0.00030 2.5E-9

Formaldchyde 0.28 3.9E-6

Gasolinc Vapors 1.6E-06

Isocyanales 1.4E-5

'_Mclhylcnc Chloride 3.9E-5
Nickel 28E-7

Propylene Oxide 1.1E-8

Perchlorocthylene 2.7E-6
1.5E-4

——3

ER = Emission Ralc
MICR = Maximum Individual Cancer Risk
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’ l TABLE 2-2
d SCREENING OF CHEMICALS EMITTED FROM
T I THE ROHR RIVERSIDE FACILITY - NON-CARCINOGENS (CHRONIC)
’. l Non-Carcinogcnic R ER _th)?illélhnn X/Q MEL l?.ff?-’;d Retain?
._ Benzenc 012 71 1.045 013 0.0018 Yes
- |_Carbon Tetrachloride 011 24 1045 0114 0.0475 Ycs
j l Ethylene Dichloride 321 95 1045 335 0.0353 Yes
; | Cadmium 0.00021 35 1.045 0.00022 0.000061 Yes®
I | 1cad 0.00030 1.5 1.045 0.00032 0.00021 No
Formaldehyvde .28 3.0 1045 0.297 0.0824 Ycs
: |_Gasoline Yapors 18 2100 1.045 1.83 0.000872 No
I Isocyanalcs 13 0.095 1.045 137 144 Yo
TR |_Mcthylene Chloride 37 3000 1.045 388 0.0129 Ycs
: l Nickel 0.0011 24 1045 | 000117 0.000480 No
: Propylenc Oxide 0.0027 700 1.045 0.00286 0.00000409 No
: Pcrchlorocthylene 4.5 a5 1045 405 0.133 Yes
: I Copper 0.0016 15 1045 0.00169 0.0000483 No
s Chlorofluorocarhons (oW 700 1045 0679 0.0970 Yes
/ ' Zinc 0.00014 35 1045 | 0000143 | 000000409 No
Phenol 0.29 45 1.045 0,306 0.00681 Yes
Mangancsc 0.0012 1 1045 0.00123 0.00123 Yes
] I Methanol (.88 620 L1045 0915 (0.00148 Ycs
) Chlorinc 030 1 1.045 032 0.045 No
' l Hydrogen Fluoride 0.109 59 1.045 0.114 0.019 Yes
a4 Glycol Ether 2 10 1045 2.6 226 Yes
! |_Sodium Hydroxidc 53 48 1.045 557 116 Ycs
¥ l Tolucne 24 2000 1.045 25 0.0125 Ycs
Xylenes 24 300 1.045 252 00838 Ycs
' Mecthyl Chloroform (1,1,1-TCA) 320 320 L045 332 104 Ycs
: . |_Ethylene Qxide 0019 600 1.045 0.0195 0.0000324 No |
i l TOTAL 19.39
ER = Emission Rale; AEL = Acceplabl posurc Level; MEL = Maximum Exposurc Level .
: * = Although cadmium 1s below the lcvcflE‘: retainment, it 1s cvaluated for multipathway noncarcinogenic cxposure and
' was therefore kept for all routes of exposure.
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TABLE 2-3

SCREENING OF CHEMICALS EMITTED FROM
THE ROHR RIVERSIDE FACILITY - NON-CARCINOGENS (ACUTE)

One-Hour ER AEL
Non-Carcinogenic (Ibs/day) Inhalation
Chemicals (Acute) (,ug/m3)

Carbon 0.11 190
Tetrachloride

Lcad 1.5

Chlorinc ; 23

Formaldchyde

Mcthylene Chloride

Perchlorocthylene

Hydrogen Fluoride

ER = Emission Ratc
AEL = Acccptable Exposure Level
MEL = Maximum Exposurc Level
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'ABLE 2-4

CHEMICALS RETAINED FOR AIR DISPERSION MODELING

Potentially Carcinogenic

Chemicals

No. -Carcinogenic (Chronic)

Non-Carcinogenic (Acute)

——

Acrylonitrile

1,3 Butadicnc
Benzene

Carbon Tctrach'oride
1,4-Dioxanc
Perchlorocihylene

Ethylene Oxide

Benzene

Carbon Tetrachloride
Formaldchyde
Isocyanales
Mecthylene Chloride
Pcrchlorocthylene

Chlorolluorocarbons

Carbon Tetrachloiide
Chlorine
Formaldchyde
Mcthylene Chloride
Pcrd ilorocthylene
Hydrogen Fluoride

Lead

Cadmium Phcnol

Gasoline Vapors Methanol
Isocyanaltces Chlorine
Mcthylene Chioride Hydrogen Fluoride
Nickel Glycol cther
Propylenc Oxide Sodium Hydrexide
Ethylenc Dichloride Toluzne

Xylencs

Ethylenc Dichloride

Mcthyl Chloroform (1,1,1-TCA)
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PRESENTATION OF DOSE-RESPONSE VALUES FOR
INDICATOR CHEMICALS

Th's sectica conrains the dose-response values for each chemical as specified for use in the
CAPCOA risk assessment guidelines (CAPCOA, 1991). TABLE 2-5 presents the URFs for the
carzinogens emitted from the facility. TABLE 2-6 presents the chronic and acute AELs and the
health effects associated with the non-carcinogenic chemicals emitted from the facility. TABLE
2-7 presents the reference doses and cancer slopes factors for multipathway chemicals.
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TABLE 2-5

UNIT RISK FACTORS FOR AB 2588 LISTED CARCINOGENS EMITTED FKOM
ROHR RIVERSIDE FACILITY

Chemical Name Unit Risk Factor
Aciylonitrile 2.9 x 10
1,3-Butadiene 2.8 x 10
Benzene 29 x 10%
Carbon Tetrachioride 42 x 107
1,4-Dioxane 17 x 10°
Ethylene Dichloride 22x 107
Ethylene Oxide 8.8 x 10°
Cadmium 4.2 x 107
Formaldehyde 13x10°
Gasoline Vapors ) . 8.5 x 107

Isocyanates 1.0 x 10°®

Methylene Chloride 1.0 x 10
Nickel 2.4 x 10
Propylene Oxide 3.7x 10°

Perchloroethylene 5.8 x 107
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TABLE 2-6
CHRONIC AND ACUTE ACCEPTABLE EXPOSURE LIMITS AND POTENTIAL
HEALTH EFFECTS FOR AB 2588 LISTED NON-CARCINOGENS EMITTED FROM
ROHR RIVERSIDE FACILITY

Chemical Name Allowable Allowable Chronic Non-cancer Target

Exposure Levei | Exposure Organ or System
(chronic) Level

(acute)

Benzene 71 NA CNS
Carbon Tetrachloride 24 190 GI & Liver
Formaldehyde 3.6 370 Respiratory

Ethylene Dichloride 95 NA Immun System, Kidney,
GI & Liver

Isocyanates NA Respiratory
Methylene Chloride CNS, GI & Liver
Perchloroethylene : Not listed

Chlorine : 23 Respiratory

Hydrogen Fluoride 5 Respiratory
Chlorofluorocarbons NA CNS
Glycol Ether NA Reproductive, Respiratory

Sodium Hydroxide : Respiratory

Phenol NA Respiratory
Lead 1.5 NA

Toluene NA Developmental Toxicant

Manganese NA CNS, Respiratory

Xylenes NA Respiratory

Methyl Chloroform NA CNS, GI & Liver
(1,1,1-TCA)
Methanol NA CNS

NA = Not Applicable; GI = Gastrointestinal Tract; CNS = Central Nervous System;
! = health effects assumed to be respiratory irritation for all acute eftects.
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TABLE 2-7
DOSE-RESPONSE VALUES ASSOCIATED WITH AB 2588 LISTED
MULTIPATHWAY CHEMICALS EMITTED FROM
ROHR RIVERSIDE FACILITY

Chemical Name Oral Reference Dose | Oral Cancer Potency Slope
(mg/kg-day) (mg/kg-day)™

Cadmium 1.0 x 103 NA

NA = Not Applicable
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3.0 EXPOSURE ASSESSMENT

The Exposure Assessment is the process of measuring or estimating exposures to a
chemical or agent in the environment. The exposure assessment describes the
magnitude, duration, timing, and route of exposure, as well as the nature of the exposed
populations and the uncertainties inherent in these estimates. The goal of the Exposure
Assessment is to accurately estimate both the dose to which the receptor is being exposed
(administered dose) and the dose of the chemical reaching the target tissue in the
receptor (target dose). However, for this assessment, conservative, non-site specific
exposure assumptions were used as mandated by CAPCOA (1991).

Estimating human exposures 10 chemicals through the inhalation pathway involves a
simple calcuiation using the dose-response value for the chemical (a unit risk factor or a
allowable exposure level) and the Ambient Air Concentration (AAC). The AAC is the
I-hour maximum or annual average chemical concentration in air and is predicted
through the use of air dispersion modeling. For calerlation of cancer risk or chronic
non-carcinogenic risk, the annual average concentratien is used in conjunction with the
unit risk factor (URF) or chronic allowable exposure level (AEL), respectively. For
calculation of acute non-carcinogenic risk, the 1-hour maximum air concentration is used
with the acute AEL.

Estimation of exposure through non-inhalation pathways (multipathway) involves a more
complicated process. For estimating non-inhalation carcinogenic risk, a lifetime average
daily dose (LADD) must be calculated. The LADD is an estimate of the daily dose,
averaged over a lifetime, received by the receptor. To calculate the LADD, a variety of
exposure parameters are used in conjunction with the annual average AAC. The cancer
slope factor (see Section 2.0) is then multiplied by the LADD to yield the cancer risk.
For cstimating non-inhalation non-carcinogenic risk, an average daily dose (ADD) is
calculated by a variety of exposure parameters including the annuai average AAC. The
ADD is divided by the reference dose (see Section 2.0) to calculate the non-carcinogenic

risk.
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3.1 BACKGROUND TO EXPOSURE ASSESSMENT

The exposure scenarios presented in this report consist of (1) a description of the
scenario evaluated, (2) a discussion of the methods used to calculate exposure, (3) a
characterization of the potential receptor populations, (4) a description of the potential
exposure pathways, (5) descriptions of the exposure pathways evaluated and parameters
used, and (6) a flow chart which describes each exposure pathway. The flow chart
outlines the steps in the exposure beginning with the =mission of chemical from the
facility and ending with the hazard index or risk. Calculations for the exposure scenarios
are presented in Appendix C. In each of the calculations, the equations and parameter
values used to quantify exposure are presented. The following sections of the exposure
assessment (1) summarize the facility emissions and predicted exposure point chemical
concentrations, (2) describe the potentially-exposed populations, and (3) present the
exposure pathway and LCE scenario evaluated in this assessment. The LCE is a
hypothetical scenario that assumes that an individual is loca ed at the point of maximum
impact 24 hours per day, 365 days per year for 70 years.

32 QUANTIFICATION OF FACILITY EMISSIONS

3.2.1 Introduction

As a result of AB 2588 Emission Inventory Reporting, the South Coast Air Quality
Management District (SCAQMD) required the Rohr facility (as a high priority facility)
to complete a health risk assessment. The facility manufactures military and commercial
aircraft components. Emissions are related to a variety of general operations and
sources. These include (1) spray booths, (2) fugitive solvent emissions, (3) natural gas
combustion, (4) process dip tanks, (5) dry cleaning, (6) cooling towers, (7) laboratories,
and (8) welding. The AB 2588 Air Toxics Inventory Report (ATIR) identified 155
emitting devices, and 33 separate chemicals emitted from the facility. Of these
chemicals, 27 were chosen through the selection process (see Section 2.0) to be
quantified in this evaluation.
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3.2.2 Air Dispersion Modeling Procedure

One of the steps in performing a health risk assessment is to determine the ambient
concentration of chemicals at specified locations adjacent to the facility. This can be
accomplished through the use of computerized dispersion modeling. Air dispersion
modeling has been developed throughout the past two decades through the refinement
and application of basic dispersion algorithms to gaseous and particulate emissions
through the sigma x, y, and z planes. Most of the air dispersion models in use today are
Gaussian dispersion models, relying upon Gaussian-based dispersion algorithms. The
models have been developed in conjunction with the US EPA, and extensive field
validation studies have been conducted. Gaussian models are generally considered to be
the state-of-the art technique for estimating the atmospheric dispersion of nonreactive
emittents.

The ISCST model prepared by Bowman Environmental Engineering of Dallas, Texas,
Version dated 90346, revision 6.96 was used to individually estimate the ambient
concentraticns of each chemical included in the health risk assessment following the
screening. The emission points for each chemical were modeled as one source group.
Area sources such as wipe down areas or composite bonding application areas inside
buildings were modeled as being directly exhausted through roof vents at low exit
velocity (0.1 m/s). Receptor points were located on the facility boundary, and at
intervals of 50, 100 and 250 meters respectively to capture the point of maximum impact
and maximally exposed individual. Additionally sensitive receptors such as schools, day

care centers, and hospitals within approximaiely three kilometers of the facility were
included (see Section 3.3.1.3.).

District required emissions tables, including the "Source and Stack Parameters", the
"Process, Device, and Emission Detail", and the "Facility Emissions Summary Form" are
located in Appendix F. The table of "Source and Stack Parameters" shows the emission
point ID number, the device ID number, and the ID number designation in the model.
For ease of identification point sources used stack ID numbers as the model ID (five
digit number beginning with 9), and fugitive emission points including those modeled as
low velocity release from buiiding vents were
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3-4 FINAL

identiiied by the a five digit number which includes the fugitive emission point ID
number preceded by a 7. The table of "Process, Device, and Emission Detail" includes
the emission point IC number, emission point name, maximum hourly emission and
annual average emission for each chemical emitted from the source. The "Facility
Emissions Summary Form" is a list of the chemicals emitted form the facility, its CAS
number, and the emission rate of each chemical (as reported in the ATIR and as used in
the risk assessment).

ISCST Model Input Parameters

Model switches chosen for the ISCST runs for compounds with chronic hazard index or
carcinogenic health risk were as follows:

ISW(1) = 1
ISW(2) = 1
ISW@3) = 1
ISW(4) = 0
ISW(5) = 0
ISW(6) = 1
ISW(7) = 0
ISW(8) = 0
ISW(9) = 0
(SW(10) = 0
ISW(11) =
ISW(12) =
ISW(13)
ISW(14)
ISW(15) =
ISW(16) = (
ISW(17) =
ISW(18) =
ISW(19) =
ISW(20) =
ISW(21) =
ISW(22) =
ISW(23) =
ISW(24) =

]

]
- o © o

=

T e e D) e e e
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l 3.5 FINAL
I ISW(25) = 2
ISW(26) = 1
ISW(27) = 2
l ISW(28) = 2
ISW(29) = 2
' ISW(30) = 2
. ISW(31) = 0

Number of discreie receptor points = 594, or 676, or 752
Number of source groups = 1

Grid Spacing:

50 meter receptor grid spacing from the property line to 200 meters from the
property line

-

100 meter receptor spacing from 300 meters from the property li* ~ to 500 meters
from the property line

250 meter receptor spacing from 750 meters from the property line to 1 kilometer
from the property line

Model switches chosen for the ISCST runs for compounds with acute hazard index were

as follows:

ISW(1) =
ISW(2) =
ISW(3) =
ISW(4) =
ISW(5) =
ISW(6) =
ISW(7) =
ISW(8) = 0
ISW(9) = 0
ISW(10) = 0
ISW(11) = 0
ISW(12) = 0

— et D D P e
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ISW(13) =
ISW(14) =
ISW(15) =
ISW(16) =
ISW(17) =
ISW(18) =
ISW(19) =
ISW(20) =
ISW(21) =
ISW(22) =
ISW(23)

ISW(24)

ISW(25)

ISW(26)

ISW(27)

ISW(28) =
ISW(29) =
ISW(30) =
ISW(31) =

323 Receptor Points

Air dispersion modeling was performed for the selected indicator chemicals using 1981
meteorological data from the Riverside Airport. The results indicated the hourly
maximum and annual average concentration of each air toxic at discrete receptor
locations around the facility. The hourly maximum concentrations were used to calculate
acute Hls for non-carcinogenic health effects. The annual average concentration was
used to calculate both chronic Hls and incremental cancer risks where appropriate.

A residential and occupational maximally exposed individual (MEI) for the site was
determined from the modeling output. The MEI is the point of maximum impact where
there is a receptor. The residential MEI for this site is located at UTM coordinates
(457,300; 3,755,780). This point is located on the southern property line of the facility
next ‘o a residential area near Cypress Avenue. The occupational MEI is located at
UTM coordinates (457,260; 3,756,170). This point is located to the north of Arlington
Avenue and to the west of Paradise Day School. TABLE 3-1 presents thp concentration
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of each chemical at these points. Risks and hazard indices calculaied at these points are
presented in the Risk Characterization (Section 4).

3.24 Graphical Output

Graphical output for air dispersion modeling in the form of isopleth maps are presented
in Appendix D for all indicator chemicals.
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TABLE 3-1

FINAL

MODELED AIR CONCENTRATIONS OF CHEMICALS AT MEI (ug/m?%

| Chemical Name

RESIDENTIAL MEI

OCCUPATIONAL MEI

355-Day Highest 1-
Average

Acrylonitrile

0.00027 NA

365-Day Highest 1-

0.00019 NA

(.00030 NA

(0.00023 NA

Benzene

0.00410 NA

0.00131 NA

Carbop_ Tetrachloride

0.01821

(.03231 1.86082

L4-Dicxane

(0.02797 NA

0.02163 NA

Ethylene Dichloride

0.22429 NA

0.09146 NA

|_Ethylene Oxide

(0.00335 NA

0.00614 NA

Cadmium

0.00026 NA

0.00010 NA

Lead

NA (0.00006

NA 0.00010

Formaldehyde

0.00420 0.04099

0.00148 0.02811

Gasoline Vapors

0.10384 NA

0.10101 NA

0.04557 NA

0.02687 NA

Isocyanates

Methylene Chloride

0.47759 170.45840

2.98300 15501860

Nickel

0.00102, NA

0.00039 NA

0.00001 NA

0.00001 NA

Propylene Oxide

Perchloroethylene

0.25340 5.34472

0.10211 4.87080

Chlorine

(.13136 2.60253

0.01256 0.63679

Hydrogen Fluoride

0.00816 (.28956

0.00618 032478

Chlorofluorocarbons

10.52507 NA

5.58880 NA

Glycol Ether

0.99100 NA

(1.44485 NA

Sodium Hydroxide

2.20950 NA

(0.40710 NA

Phenol

0.01395 NA

0.03189 NA

Toluene

2.98044 NA

1.56704 NA

Manganzse

0.00122 NA

0.00029 NA

2.49628 NA

1.04524 NA

Xylenes

Methyl Chloroform ¢iircay

2.20672 NA

2.23988 NA

007731 NA

0.09706 NA

| Methano]
NA = Not Applicable

Copyright © ENVIROLOGIC DATA, 1992. All rights reserved. This document conta'ns CONFIDENTIAL Information.
No part of It may be reproduced or trarismitted in any form or by any means without written permission from the Company. 6/27/92

Any violation of this copyright Is strictly prohibited and constitutes misappropriation of Company property.

023401053




3-9
3.3 CHARACTERIZATION OF RECEPTOR POPULATIONS

This section presents information regarding the receptor populations which may be
exposed to emissions from the facility. Receptor populations are defined according to
the activity in which they are engaged (e.g., residential or occupational) within the
potential zone of impact. Sensitive receptors were also idertified in the potential zone
of impact. Sensitive receptors may include individuals at chronic care facilities, hospitals,
schools, and day care centers. In addition to identifying types of potential receptors, the
size of the population was also estimated.

In order to characterize the receptors associated with this facility, Envirologic Data
utilized the following tools: (1) detailed visual inspection of the area around the facility,
(2) review of United States Geological Survey (USGS) topc, -aphical maps, (3) revicw of
local street maps, (4) searches of telephone listings for private schools, day care centers,
and chronic care facilities, and (5) review of census tract maps.

33.1 Description of Exposed Populations

In general, the receptor populations in the vicinity of the facility consist primarily of

residents with some occupational receptors. The area is zoned for residential and light

industrial land use.
3:3¢11 Residential Populations

Based on 1990 census maps, the residential population of Riverside is approximately
226,505 individuals (City of Riverside, 1991). Adjacent residential populations are
limited to the area south of the facility.

3312 Off-Site Occupational Populations

In general, off-site occupationa! receptors are further removed from the facility than the
nearest residential receptor. Light industry exists in the residential area to the west of
the facility.
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3313 Sensitive Populations

Sensitive populations, as defined by CAPCOA (1991) and described in Section 3.3, were
identified through review of USGS maps, street maps, and listings of facilities of interest.
TABLES 3-3 and 3-4 present the facilities associated with potentially sensitive
populations, their street addresses, telephone numbers, and UTM coordinates.

TABLE 3-2
SENSITIVE RECEPTORS:
SCHOOLS AND COLLEGES

Name of Facility Address Phone #

X

Paradise Day School No Listing No Listing 457,700 3,756,200
Arlanza School 5891 Rutland Ave 351-9274 456,850 3,755,600
Foothill School 8230 Wells Ave 351-9264 457,400 3,754,800
Jackson School 4585 Jackson 788-7456 458,650 3,755,100
Wells School 10,000 Wells Ave 351-9241 456,800 3,754,550

Crest Haven School No Listing No Listing 456,400 3,755,700

TABLE 3-3
SENSITIVE RECEPTORS:
DAY CARE CENTERS

Name of Facility Address Phone #

Paradise Day School | No Listing No Listing 3,756,20
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34 DESCRIPTION OF POTENTIAL EXPOSURE PATHWAYS

The following exposure pathways were assessed to determine the appropriateness of their
use in this assessment:

(1) inhalation of emissions

(2) ingestion of soil

(3) dermal contact with soil

(4) ingestion of mother’s milk

(5) ingestion of commercial or backyaru crops
(6) ingestion of animal’s milk

(7) ingestion of meat

(8) ingestion of drinking water

(9) ingestion of fish

(10) ingestion of groundwater
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3.5 SELECTION OF POTENTIAL EXPOSURE PATHWAYS

To select potential exposure pathways for this assessment the type of chemicals emitted
from the facility was determined. In addition, an evaluation of the land use in areas
surrounding the facility was performed. By identifying the land use patterns of the area,
potential exposure pathways appropriate for the facility were identified.

The type of chemicals emitted from the facility were evaluated in order to determine
whether multipathway analysis was necessary. The California Air Pollution Control
Officers Association’s (CAPCOA) guidelines for AB 2588 risk assessments includes
cadmium as a substance to be evaluated for non-carcinogenic non-inhalation exposure.

The majority of the area within two kilometers of the facilitv is zoned for residential and
industrial use only. No agricultural land was identified in this area. One lake, Hole
Lake, was identified in the area. According to the Santa Ana Water Quality Control
Board, this lake is dry throughout the year (Smythe, 1991) and therefore is not used for
any recreational or water storage purposes. In addition, it is not likely that migration of

chemical emissions into groundwater will occur. Because of these findings the following
exposure scenarios were not evaluated; ingestion of animal’s milk, ingestion of meat,
ingestion of drinking water, and ingestion of fish. No facility emitted chemicals are
required to be evaluated for ingestion of mother’s milk.

Therefore, this assessment evaluated potential exposures to all indicator chemicals via
inhalation and exposure to cadmium via incidental ingestion, dermal contact with soil,

and ingestion of homegrown crops.
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CALCULATION OF EXPOSURE FROM THE INHALATION
PATHWAY

Exposure from the inhalation pathway was evaluated for the residential and occupational
MEI. This section presents an overview of these inhalation scenarios and the parameter
values used in the analyses.

3.6.1 Background to Inhciation of Chemicals

The significance of this exposure scenario depends largely upon the inhalation rate of the
receptor and the concentration of chemical in air. The LCE scenario presented in the
following paragraphs utilizes hypothetical exposure parameters which are expected to
provide conservative estimates of exposure. An alternative analysis which utilizes 1nore
realistic parameter values is presented in Appendix A. A spreadshect which shows the
calculations for this scenario is located in Appendix C.

3.6.2 Description of Exposure Parameters

A variety of exposure parameters are necessary to obtain an estimate of inhalation
exposure: (1) the human inhalation rate, (2) the frequency and duration of exposure, (3)
the chemical-specific absorption coefficient, (4) the body weight of the receptor, and (5)
the concentration of chemical in air. A flow chart which describes this scenario is

presented in FIGURE 3-1.
PARAMETER VALUES FOR RESIDENTIAL EXPOSURE

The human inhalation rate was assumed to be 0.83 m>/hour. This value is based on data
from ICRP (1981) for reference man and is consistent with EPA (1989a) and CAPCOA
(1991) guidance. The average body weight for an adult, 70 kg, was used (ICRP, 1981;
EPA, 1989a; CAPCOA, 1991). The absorption of chemicals from air into the lungs was
conservatively assumed to be 100%. The estimated chemical-specific air concentrations
were based on the results of the air dispersion modeling. The concentration of
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chemicals in air was determined through the use of computerized air dispersion modeling
(ISCST).

The frequency of exposure was assumed to be 365 days per yzar. In addition, it was
assumed that the receptor would be exposed 24 hours per day (168 hours per week).
The duration of exposure was assumed to be 70 years. For this scenario the length of a
lifrtime was assumed to be 70 years (25,550 days) (CAPCOA, 1991).

PARAMETER VALUES FOR OCCUPATIONAL EXPOSURE

In accordance with the SCAQMD (1991), exposure tc the occupational receptor was
adjusted by a factor of 0.15. This adjustment factor corresponds to a exposure duration
of 40 hours per week, 50 weeks per year, for 46 years. Human inhalation rate, body

weight, absorption of chemicals, and the length of a lifetime were assumed to be equal
to that of the residential receptor.
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FIGURE 3-1
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CALCULATION OF EXPOSURE FROM NON-INHALATION
PATHWAYS

The non-inhalstion pathways: Incidental Ingestion of Soil, Dermal Contact with Soil, and
Ingestion of Homegrown Vegetables were evaluated for cadmium. CAPCOA (1991)
requires that cadmium be evaluated for these multipathway exposures for chronic non-
carcinogenic effects to residents.

3.1 Potential Exposure to Chemicals through Soi Ingestion

Receptors for the ingestion scenario may include residents who ingest small quantities of
soil while working in yards and gardens. In addition, residents participating in
recreational activities may ingest small quantities of soil. Since most of the yards in the
area are landscaped, opportunities for exposure may be limited. However, Envirologic
Data has concluded that this scenario may occur and therefore evaluated this scenario
quantitatively.

T4 Background to Ingestion of Chemicals in Soil

The significance of this exposure scenario depends largely upon the amount of soil
ingested and the frequency of the sensitive receptor’s exposure to soil. The LCE
scenario presented in the following paragraphs utilizes hypothetical exposure parameters
which are expected to provide conservative estimates of exposure. An alternative
analysis which utilizes more realistic parameter vaiues is presented in Appendix A. A
spreadsheet which shows the calculations for this scenario is located in Appendix C.

3.7.1.2. Description of Exposure Parameters

A variety of exposure parameters is necessary to obtain an estimate of exposure via the
ingestion route. The parameters include (1) the amount of soil which an individual
might ingest, (2) the bioavailability of a compound from soil, and {3) the exposure
duration. A fiow chart which describes this scenario is presented in FIGURE 3-2.
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FIGURE 3-2

EXPOSURE DUE TO INCIDENTAL INGESTION OF CHEMICALS IN SOIL
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A body weight of 70 kilograms was used for the soil ingestion scenario. This weight
represents the average body weight for adults (EPA, 1989a). Values for chemical
specific absorption factors were taken from CAPCOA (1991).

This scenario reflects continuous exposure throughout a 70 year lifetime at a location
where a receptor is present. Therefore, the exposure frequency is assumed to be 365
days per year for an exposure duration of 70 years. The soil ingestion rate is assume to
be 150 mg/day (CAPCOA, 1991).

3.1.2. Potential Exposure to Chemicals through Dermal Contact

Receptors for the dermal contact scenario may include residents who come in contact
with soil while gardening. In addition, residents participating in recreational activities
may come into contact with soils. Since most of the yards in the area are landscaped,
opportunities for exposure may be limited. However, Envirologic Data has concluded
that this scenario may occur and therefore evaluated this scenario quantitatively.

3.7.2.1 Backgreund to Dermal Contact with Soil

The significance of this exposure scenario depends 'argely upon the surface area of
exposed skin and frequency of the sensitive receptor’s exposure to soil. The LCE
scenario presented in the following paragraphs utilizes hypothetical exposure parameters
which are expected to provide conservative estimates of exposure. An alternative
analysis which utilizes more realistic parameter values is presented in Appendix A. A
spreadsheet which shows the calculations for this scenario is located in Appendix C.

3922 Description of Exposure Parameters

A variety of exposure parameters are necessary to obtain an estimate of exposure via the
dermal route. These factors are (1) the amount of soil with which an individual might
come in contact, (2) the soil adherence or soil loading factor, (3) the bioavailability, (4)
exposed skin area, (5) the soil contact period, and (6) the exposure duration. A flow
chart which describes this scenario is presented in FIGURE 3-3.
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FIGURE 3-3

EXPOSURE DUE TO DERMAL CONTACT WITH CHEMICALS IN SOIL
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A body weight of 70 kilograms was used for the dermal contact scenario. This weight
represents the average body weight for adults (EPA, 1989a). The soil loading factor was
assumed to be 0.5 mg/cm?-day for all exposure scenarios (CAPCOA, 1991). VYalues for
chemical specific absorption factors were taken from CAPCOA (1991).

This scenario reflects continuous exposure throughout a 70 year lifetime at a location
where a receptor is present. Therefore, the exposure frequency is assumed to be 365
days per year for an exposure duration of 70 years. Exposure parameters used for this
scenario were taken from CAPCOA (1991). The exposed skin surface of the CAPCOA-
mandated LCE is 4,656 cm?.

3.73 Poter:tial Exposure to Chemicals through Ingestion of Homegrown Produce

Receptors for the vegetable ingestion scenario may include residents who consume fruits
and vegetables grown in backyard gardens. This can include residents who consume
vegetables from their own gardens and residents who consume fruits and vegetables from
other residents’ gardens.

3.7.3:1 Background to Ingestion of Homegrown Produce

Exposure to chemicals in fruits or vegetables depends on the concentration in/on the
vegetable and the amount consumed. Direct deposition of chemicals from the air onto
the vegetable and root uptake of the chemical into the vegetable contributes to the total
conceniration. The LCE scenario presented in the following paragraphs utilizes
hypothetical exposure parameters which are expected to provide conservative estimates
of exposure. An alternative analysis which utilizes more realistic parameter values is
presented in Appendix A. A spreadsheet which shows the calculations for this scenario

is located in Appendix C.
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3732 Description of Exposure Parameters

A variety of exposure parameters are necessary to obtain a relevant estimate of exposure
via the produce ingestion route. A flow chart which describes this scenario is presented
in FIGURE 3-4.

The weathering constant of the soil represents the fraction of soil that is removed from
the surface of the plants with time. The value used, 0.0495/day, was obtained from
CAPCOA. (1991).

The yiceld of crops represents the mass of vegetables or fruit that can be harvested from
an area of soil. The value used, 2 kg/m? was obtained from California Department of
Food and Agriculture maps as cited in CAPCOA, 1591.

The total amount of produce consumed by residents was assumed to be 0.34 kg per day.
This is an average value based on a national survey conducted by USDA (1980) as cited
in EPA (1989a). This is slightly higher than the total defauit value of 0.31 listed in
CAPCOA (1991) which does not include bananas or citrus juice.

A body weight of 70 kilograms was used for all the vegetable ingestion scenarios. This
weight represents the average adult body weight (EPA, 1989a).

Chemical-specific parameters that were used included uptake factor, bioavailability
factor, and gastrointestinal availabiiity factor. The values for these parameters were
obtained from CAPCOA (1991).

Fruits and vegetables are subject to deposition of particulates from the air which may
contain chemicals. To determine the area that these fruits and vegetables occupy, a ratio

between the edible exposed area of the produce and the area of the soil is derived. This
ratic is called the interception fraction. Values for this fraction have been estimated for
three types of crops: leafy, vine, and root (CAPCOA, 1991). For leafy crops, such as
lettuce and cabbage, the edible area has becn estimated to be 20% of the surface area.
For vine crops, such as beans and tomatoes, this fraction has been estimated to be 10%.
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FIGURE 34
EXPOSURE DUE TO INGESTION OF CHEMICALS IN HOMEGROWN
VEGETABLES AND FRUITS
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[z

For root crops, such as potatoes and carrots, there is no exposure tc deposition of
particulates so the fraction is 0%. For the CAPCOA-mandated LCE exposure the
greatest interception fraction, 0.2, was used (CAPCOA, 1991).

In estimating the uptake of chemicals from the soil an important parameter is the growth
period of the produce. A longer growth period will allow more time for the plant to
take up chemicais from the soil, so the concentration in the plant will have more time to
reach an equilibrium condition with the soil concentration. A range for this paraineter
of 45 to 90 days was given in CAPCOA (1991). For the CAPCOA-mandated LCE
exposure, the greatest value of 90 days was used.

Values for the fraction of homegrown produce consumed have been estimated for
various types of vegetables and fruits (USDA, 1980 as cited in EPA, 1989a). Based on
these data, the reasonable maximum homegrown fractions consumed for all vegetables
and fruits are 40% and 30%, respectively. Thus a high value of 40% was used in the
CAPCOA-mandated LCE exposure scenario.
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4.0 RISK CHARACTERIZATION

4.1 INTRODUCTION

Risk characterization is the process of quantifying potential human impacts For
carcinogens, the lifetime incremental cancer risk (EPA, 1986) and the population cancer
incidence or burden (CAPCOA, 1987) are presented. Non-cancer health risks from
acute and chronic exposure to chemical emissions are represented by hazard indices.
This risk assessment evaluated the following routes of exposure: (1) inhalation, (2)
incidental ingestion of soil, (3) dermal contact with soil, and (4) ingestion of homegrown
produce. These pathways were evaluated assuming the lifetime continuous exposure
(LCE) mandated by CAPCOA (1991). Cancer risks and hazard indices aie presented
individually for the residential and occupational maximally exposed individual (MEI).
Sensitive populations within the zone of impact have identified (section 3.3.1.3) and
risks for exposure to carcinogens these populations are presented per SCAQMD (1991)
guidelines. A discussion of the assumptions used to quantify exposure and the associated
uncertainties is included to provide insight into the degree to which numerical estimates

are likely to reflect the true magnitude of risk (Section 4.5). The Conclusions of this risk
assessment based on the results of the Risk Characterization are presented in Section
5.0.

4.2 LIFETIME INCREMENTAL CANCER RISK
4.2.1 Calculation of Lifetime Incremental Cancer Risk

Estimated human exposures to potential carcinogens through non-inhalation pathways
are reported as a Lifetime Average Daily Dose (LADD). The LADD is an upper-bound
estimate of the daily dose received by the receptor averaged over a lifetime. The cancer
slope factor (formerly the cancer potency factor) is the quantitative relationship between
the dose of a chemical and the probability of inducing a carcinogenic effect.
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The LADD is used in conjunction with the cancer slope factor for the indicator chemical
to estimate individual cancer risk according to the following equation:

Risk (noninhalation) = Cancer Slope Factor x LADD

For inhalation exposure to AB 2588 listed carcinogens, the unit risk 1. :tor for the
chemical is multiplied by the ambient air concentration (AAC) to estimate individual
cancer risk according to the equation:

Risk (inhalation) = Unit Risk Factor x AAC

The risk estimate can then be compared to the predetermined acceptable
risk (Section 4.2.2). »

422 Acceptable Carcinogenic Risk

The selection of an acceptable lifetime incremental cancer risk range is a risk-
raanagement decision. Many factors must be taken into consideration by the risk-
manager in selecting an acceptable risk range. These factors include but are not limited
to, other concurrent risks, exposed population size, and precedents for acceptable risk
determinations. The purpose of this discussion is to provide information to the risk
manager on past risk management decisions.

The determination of an acceptable risk range is a risk management decision and not the
responsibility of the risk assessor. The components of risk assessment and risk
management are to be kept separate in the overall design of risk analysis. Risk
management considerations are not to be weighed in the risk assessment process. This

separation of risk assessment and risk management can be maintained when risks are

calculated based on measured chemical concentrations (i.e., the calculation of risks are
based on the site conditions). The calculated risks can then be compared to the chosen
acceptable risks and a decision reached. The following discussion on the selection of an
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acceptable risk is presented in order to provide the reader with information on past risk
management decisions.

Based on a review of 132 federal agency records of decision (Travis et al, 1987),
acceptablc environmental risks range from 1 x 10™ (one in ten thousand) to ' x 10 (one
in one million). This review indicates that for large populations (i.e., the g -al
population of the U.S.A.) toxic agent exposures with corresponding individual risks of 1 x
10 or greater were always regulated and risks less than 1 x 10 were rarely regulated.
In other words, if the individual risk exceeded 1 in 10,000 some action was taken to
reduce that risk. On the other hand, with one exception, no a- ‘ion was taken to reduce
large population exposures to toxic agents resulting in individual risks of 1 x 10 or less.
When regulatory decisions have been made regarding small populations, the implied
definitions of de manifestis (significant) and de minimis (insignificant) risks were
different. For these small populations, "regulatory action was never taken for individual
risk [with] ranges below 1 x 10*" (Travis, et al., 1987).

Several states (i.e., California, Minnesota, and Wisconsin) have been active in
incorporating risk assessment into the regulatory process. These states have
recommended the use of a lifetime acceptable risk range of 1 x 10° (MDH, 1985; CCR,
1986; WDNR, 1988). In California, the Proposition 65 risk range of 0 to 1 x 10° has
been specified as acceptable or de minimis. Currently, Proposition 65 regulates any
release which results in exposure to citizens of the state which exceed the 1 in 100,000
criteria. This acceptable risk is consistent with those federal decisions reviewed by
Travis ef al. (1987).

The SCAQMD has chosen 1 x 10? as a notification level (SCAQMD, 1991). Therefore,
facilities which show impacts less than this level will not trigger public notification.
According to the SCAQMD (1991), the actual notification levels have not yet been
determined; however, 1 x 10® can be used to "decide if a facility should perform a more

detailed analysis".
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he lifetime incremental cancer risk (e.g., 1 x 10®) is actualiy the upper bound of a range
of risks. Tlie incremental risk range of 1 in 100,000 actually represents a risk range of
beiween 0 and 1 in 100,000. Therefore, it is not expected that for every one hundred

thousand exposed individuals, one (in addition to the 30,000 background cancer rate) will
develop cancer in his/her lifetime. With the numerous conseivative assumptions which
huve been incorporated into this assessment, the risks are likely to be iess than

estimated.
4.23 Carcinogenic Kisk Results

The lifetime continuous exposure (LCE) scenario is not representative of actual facility-
related exposures. The LCE models exposure for 70 years, 365 days per year, for 24
hours per day for the MEIL. The LCE risks for the residential and occupational MEI are
presented in TABLE 4-1 for each potential carcinogen emitted by the facility. In
accordance with CAPCOA (1991) guidance, risks calculated from screening unit risk
factors are presented separately in TABLE 4-2. FIGURE 4-1 is pie-chart which presents
the percent corntribution of each chemical to the total risk for the LCE at the residential
Maximally Exposed Individual (MEI).

Risks for sensitive receptors are also calculated using the 70 year continuous exposure.
Risks for the sensitive receptors are precented in TABLES 4-3 and 4-4.
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TABLE 4-1

LCE INCREMENTAL CANCER RISK BY INHALATION ROUTE

Chemical Name

RESIDENTIAL MEI

OCCUPATIONAL MEI

Acrylonitrile

7.8 x 108

8.3 x 107?

1,3-Butadiene

8.4 x 10®

9.6 x 10”

Benzene

12 x 10%

5.7 x 107

Carbon Tetrachloride

7.7 x 107

2.0 x 107

1,4-Dioxane

2.2 x 107

2.5 x 16®

Ethylene Dichloride

4.9 x 10°

2.0 x 10°®

Ethylene Oxide

3.0 x 107

8.1x 10%

Cadmium

1.1x 10°

6.3 x 10®

Formaidehyde

55x10®

2.9 x 10?

Gasoline Vapors

8.8 x 10®

1.3 x 10°

Methylene Chloride

6.5 x 10°

45 x 107

Nickel

2.5 x 107

1.4 x 10°

Propylene Oxide

3.7% 101

5.6 x 1012

Perchloroethylene

1.5 x 107

8.9 x 10”

Total

1.5 x 107

29 x 10°
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TABLE 4-2

LCE INCREMENTAL CANCER RISK BY INHALATION ROUTE
(ANALYSIS FOR CHEMICALS WITH SCREENING UNIT RISK FACTORS)

Chemical Name RESIDENTIAL MEI | OCCUPATIONAL MEI

Isocyanates 4.6 x 107 4.0x 10®
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FIGURE 4-1

CONTRIBUTION OF EACH CHEMICAL TO TOTAL RISK

Legend
Carbon Tetrachloride
thylene Dichloride

Cadmium

Isocyanates
Methylene Chloride
All Other Chemicals
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TABLE 4-3

LCE INCREMENTAL CANCER RISK BY INHALATION ROUTE
FOR SENSITIVE RECEPTORS

Chemical Name Wells fackson Peradise Adanzs TFoothill
School School Day Scivool Schoo! School

Acrvionitrile 1.2x10° 12x10° 554 10° 20 x 10® 23x10°

1 3-Betadiene 25 % 10° 1.4 x 10° 1.4 x 100 6.4 x 100 31x10° 25x 108

Benzene { 1.2x 107 15x 108 14 x 10° 28 x 109 19x10°

Carbon z 1.0 x 10-7 9.0 x 100 32x 107 q6x107 13 x 107
Tetrachlonde

1.4-Dioxanc . ; 29x10° 19 x 100 6.6 x 10 7.6 x 109 58x10°

Ethylcne ; 40x 107 56x107 57x 107 1.0 x 10° 77x107
Dicklonde

Ethylene Oxide 3.9 x 10° 16x10° 12 x 107 1.7x107 48 x 10°

Cadmium : 42x10° 42x10° 8.4 x 10 42x10% 42x10°

Formaldehyde ; 57109 7.1 x 109 8.0x 107 14 x 10 9.1x 109

Gasoline Vapors 1.3 x 9.9 x 10 13x10° 8.8 x 10® 21 x 108 24 x10®

Methylene 33 x 10 A 275 107 s7x107 57x 107 42 x 107
Chloride

Nickel 72 x 109 do 10 72x 107 1.7 x 107 14 x 100 1.2 %100

Propyicne Oxide 74 x 107" 37x 10" 0 37x 10" 37 x 107"

Perchioroethylenc 80x 107 $3x 107 75 x 107 1.6 x 10° 14 x 100 1.2 x 109

Total 14x10° 99 x 107 1.1x108 20x 10 25x10° 16x10®
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TABLE 4-4

LCE INCREMENTAL CANCER RISK BY INHALATION ROUTE
FOR SENSITIVE RECEPTORS

(ANALYSIS FOR CHEMICALS WITH SCREENING UNIT RISK FACTORS)

Chemical
Nzme

Crest
Haven
School

Weils
School

Jackson
Schoo!

Paradise
Day
School

Arlanza
School

Foothill
School

Isocyanates

19 x 107

9.3 x 108

1.1 x 107

2.5x 107

19 x 1077

19 x 107
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HAZARD INDICES
43.1 Calculation of Hazard Indices

Hazard Indices provide an indication of the potential for non-carcinogenic effects which
may result from humean exposures. For non-inhalation exposures, the HI is equal to the
ratio of the Average Daily Dose (ADD) and the Reference Dose (RfD).

ADD (mglkg-day)
RfD (mglkg-day)

A s 2 Pl ~
. = e . 3
I N S ME =N

HI (noninhalation) =

A MDD is the estimated maximum dose of a chemical, in milligrams per kilogram of
body weight (mg/kg-day), to which an individual may be exposed under specified
exposure conditions on a single day. The RfD, aiso expressed as mg/kg-day, is an
estimate of a daily dose for a human population, ircluding sensitive receptors, that is
likely to be without risk of aeleterious effecis during a lifetime. The RfD is calculated
from the AB 2583 AEL through the following cquation.

AEL (mg[m3) x 20 (m>lday)
70 kg

RfD (mglkg-day) =

For inhalation: exposure to AB 2588 listed non-carcinogens, the AAC is divided by the
AEL to calculate the HIL

AAC (mg/m’)

HI (inhalation) =
AEL (mg/m®)

4.3.2 Acceptable Hazard Index

Generally, an HI of 1.0 or less indicates that no adverse health effects are expected to
occur; conversely, a HI of greater than 1.0 indicates that adverse health effects could
occur in sensitive populations. An HI of 0.5 has been chosen by the SCAQMD as a
notification leve! (SCAQMD, 1991). As with the risk level, the actual notification lcvel
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4-11 FINAL

for HIs have not yet been determined; however, this value can be used to "decide if a
facility should perform a more detailed analysis" (SCAQMD, 1991).

4.3.3 Chronic Hazard Indices Resulls

The chronic HI represents the potential for chronic non-carcinogenic effects in
populations exposed to annual average concentrations of chemicals.

The lifetime continuous exposure (LCE) scenario is not representative of actual facility-
related exposures. The LCE models exposure for 365 days per year for 24 hours per day
at the MEL. The LCE Hls are presented in TABLE 4-5 for ali chemicals which effect
each toxicological endpoint. Values in this table include the multipathway exposures for
cadmium. FIGURE 4-2 is a pie-chart which presents the percent contribution of each
chemical to the total chronic hazard index for the respiraiory system endpoint.

4,3.4 Acute Hazard Indices Kesults

The acute HI represents the potential for acite non-carcinogenic effects in populations

exposed to the highest hourly concentrations of chemicals. The acute Hls tor the

residential and occupational MEI are presented in TABLE 4-6.
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TABLE 4-5

LCE CHRONIC HAZARD INDICES BY RECEPTOR AND BY
TOXICOLOGICAL ENDPOINT - TOTALED FOR ALL CHEMICALS

_

Receptor Toxicological Endpoint

IMM | KID | GI/LIV | REP

Residential 0.0024 | 0.0039 0.026 0.099
MEI

Occupational 0.00022 | 0.00023 { 0.0058 | 0.910
MEI

CV = Cardiovascular System
CNS= Central Nervous System
IMM = Immunological

KID= Kidneys

REP= Reproductive

RESP = Respiratory
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FIGURE 4-2

PERCENT CONTRIBUTION OF EACH CHEMICAL TO
TOTAL CHRONIC HAZARD INDEX (RESPIRATORY SYSTEM ENDFPOINT)

(43%)

Legend
D Glycol Ether
% Isocyanates
Hﬂ“]ﬂ“m Sodium Hydroxide
Chilorine
Ml Al Other Chemicals
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TABLE 4-6
ACUTE HAZARD INDICES

Chemical Name RESIDENTIAL | OCCUPATIONAL
MEI MEI

Carbon Tetrachloride 0.0036 0.6098

Formaldehyde 0.00011 0.600076

Methylene Chloride 0.049

Perchloroethylene 0.00079

Chlorine 0.11 0.028

Hydrogen Fluoridc 6.0005 0.0006

Lead 0.000040 0.000067

Total 0.17 0.08

NA = Not Applicable
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4.4 POPULATION CANCER BURDEN

To assess the potential population-wide carcinogenic health risk posed by a facility, the
total population excess cancer burden should be calculated (CAFCOA, 1991). The
population excess cancer burden is an estimate of the increased number of cancer cases
in a population which may potentially result from exposure to facility emissions
(CAPCOA, 1991).

44.1 Calculation of Population Cancer Burden

The calculation of the population cancer burden for potentially exposed populations is
based on predicted air concentrations of cnemicals and the number of individuals
potenticlly exposed to the emissions. An estimate of the number of individuals who may
potentially be exposed to facility emissions is derived through analysis of census tract
populations of the geographic area. The excess population cancer burden is the product
of the population within each census tract and the estimated incremental risk which
occurs at the centroid of each tract. Census tracts which are located within or intersect

any part of the 1 x 10 risk isopleth are included in the calculation. The sum of the
excess cancer burden for each tract yields an estimate of the total excess cancer burden

for the facility.
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4-10 FINAL

442 Population Cencer Burdens

For the purpose of this assessment, the population cancer burden was calculated by
multiplying 1 x 10 incremental cancer risk by the total population of the census tracts
located within (or intersecting) the arca of impact. This represents a more conservative
approach than using the cancer risk at the centroid. This is because the centroid of each
tract included in the evaluation is located outside the 1 x 10 risk isopictk and therefore
would have a smaller risk. This approach was used because of the lack of modeied
receptor points located at the area of most of the centroid points. The census tracts and
the total populations based on 1990 census data are presented in APPENDIX C. The
total population inhabiting these tracts is 37,119,

The hypothetical population cancer burden based on the ir~rementai risk of the LCE

exposure scenario is 0.04.
4.5 UNCERTAINTY ASSOCIATED WITH THIS ASSESSMENT

The duration, frequency, and intensity of potential exposurcs to toxic agents in various
environmental matrices are evaluated when quantifying the dose received by potential
receptors. Attempts are made to select parameter values which accurately reflect the
actual site conditions. However, the absence of site-specific data requires that values for
some exposure parameters be estimated. When it is necessary to estimate values,
conservative estimates are used in order to insure the full protection of human and
environmental health. Due to these ¢ nservative exposure estimates, the corresponding
estimates of risk are conservatively high. A discussion fol.ows regarding the conservatism
associated with the exposure scenarios evaluated in this risk assessment.
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4.5.1 Uncertainty Associated with Environn ntal Fate Modeling

The air dispersion model ({SCST) used to predict ambient air concentrauons is
inherently conservative in the przdiction of ambiznt concentrations. Therefore, the
concentrations predicted by this model are likely to overestimate the actual chemical
concenirations present at any point. The use of conservative estimates of exposure point
concentrations results in an overestimation of risks and hazard indices. In addition to
the conservatism of the modeling techiiiques used there was also conservatism involved
in quantification of emissions. Many of the emissions rates were based on emission
factors. Currently, many emission factors are being reevaluated by the EPA (Rogers.
1991). The use of these conservative emission rates in the modeling result in elevated
estimates of ambient air concentrations.

4.5.2 Uncertainty in the Exposure Scenarios

This section presents a summary of the assumptions used in the exposure assessment.
The exposure pathway of primary concern in this assessment is the inhalation of

emissions. The conservative parameters used in the inhalation scenario include: (1) the

assumption that the uptake of chemicals from the air into the lungs is 100%, and (2) the
LCE scenario (which is a worst case scenario) involves continuous exposure throughout
an individual’s life (365 days per year, 24 hours per day for 70 years).
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5.0 CONCLUSIONS

This report eva.uzted the potential health risks associated with emissions from the Robhr,
Inc. Riverside Facility as required by Ab 2588. Estimated emissions from the approved
Air Toxics Inventory Report (ATIR) were used as input for the air dispersion model
ISCST. This model was used te estimate the ambient air concentrations at points on a
100 meier grid. The estimated ambient air concentrations were used to estimate

exposure and subsequent potential cancer and non-cancer hea'th effects.

Based on the presence of residential receptors, the types of compounds emitted from the
facility, and other factors affecting potential exposures, the following exposure pathways
were evaluated: (1) inhalation of chemicals, (2) incidental ingestion of soils, (3) dermal
contact with scils, and (4) ingestion of homegrown crops. Exposure through these
pathways were estimated at the point of maximum impact (PMI) where there exists a
residential receptor, also referred to as the residential maximally exposed individuai
(MEI). Exposure to the residential MEI was based on CAPCOA mandated assumptions
which constitute the Lifetime Continuous Exposure (LCE). This means that it was
assumed residents would be exposed to facility emissions at the same location, 24 hours
rar day, 365 days per year, for 70 years. Exposure to sensitive rcceptors was also
evaluated using the LCE. In addition, exposure through inhalation was evaluated for the
occupationai MEI. For occupational individuals (those in the work place) this exposure
was adjusted for working hours as recommended by CAPCOA using an adjustment factor
of 0.15. This adjustment factor correlates to an exposure equal to 40 hours per week, 50
weeks per year, for 46 years. In addition to the CAPCOA mandated evaluation, an
alternative evaluation which utilizes more realistic exposure parameters is presented in
APPENDIX A.

It should be noted that the results of the risk assessment should be used with caution.
As stated in the 1991 CAPCOA Risk Assessment Guidelines "... the risk levels generated
in a risk assessment are useful as a yardstick to compare one source with another and
prioritize concerns. Risk estimates generated by a risk assessinent should not be
construed as the expected rates of disease in the exposed population but are merely
estimates of risk, based on current knowledge and a large number of assumptions. In
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addition, the estimates of risk generated by risk assessments frequently are with
reference to a maximally exposed person".

The results of this analysis indicate that for residential exposure:

1) The total LCE risk for potential exposure to facility emitted chemicals is above
the notification level of 1 x 107,

All chronic non-cancer hazard indices are bzlow the notification level of 0.5
except for respiratory effects. Sodium hydroxide and isocyanates contribute 86%
to the total HI for respiratory effects.

3) All acute non-cancer hazard indices are below the notification level of 0.5.

(4)  The estimated cancer burden is below the level of 1.0. This indicates that no
cancer cases will occur due to facility emissions.

The results of this analysis indicate that for occupational exposure:

1) The total LCE risk for potential exposure to facility emitted chemicals is below
the notification level of 1 x 10°:

2) All chronic non cancer hazard indices are below the notification level of 0.5.
3) All acute non-cancer hazard indices are below the notification level of 0.5.
Based on the results of this risk assessment, Envirologic Data concludes that estimated

cancer health risks associatcd with residential exposure to facility emissions are above
the notification level of 1 x 10™ as presented in the SCAQMD guidelines. Estimated

canccr heaith risks for occupational receptors are below the notification level. In
addition, with the exception of the total HI for respiratory effects, all HIs are less than
the notification ievel of 0.5 for a hazard index. It should be noted that for respiratory
effects, sodium hydroxide and isocyanates emissions together resuli in approximately 90%
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of the total HI. Due to the many conservative assumptions incorporated into this
assessment, the actual risks and hazard indices for all chemicals are probably lower than
estimated. Appendix A presents an alternative analysis which provides a range of risk
estimates and an indication of the uncertainty associated with this assessment.
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APPENDIX A

ALTERNATIVE ANALYSIS
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INTRODUCTION TO THE ALERNATIVE
EVALUATION/UNCERT:_..«TY ANALYSIS

In the assessment presented in this report, CAPCOA-mandated default values were used
in estimating exposures and risks associated with facility emissions. In this section,

exposure parameter valucs which provide more realistic estimates of risk were used in

order to provide an indication of uncertairty in this assessment. Exposure assumptions
were modified utilizing current EPA risk assessment methoedology in order to provide
more realistic estimates of the risks associated with emissions from the facility

(EPA, 1989a; 1989b). Additionally, the alternative evaluation did not include the
ethyiene dichloride (EDC) emissions in the compi'ation cf risk and HI estimates. This is
due to the fact that the use of EDC has been eliminated at the facility since July, 1990,
after the submission of the ATIR.

A2 ALTERNATIVE EXPOSURE ASSESSMENT

Two alternative exposure scenarios that employ more realistic exposure parameters were
evaluated. These additional exposure scenarios include the average expusure and
reasonable maximum exposure (RME) which take into account data on durations of
residency and other parameters. The LCE residential scenario involves continuous
exposure throughout an individual’s life at a specified receptor location. This assumes
that an individual remains at this location 365 days/year, 24 hours/day for 70 years. This
scenario is unrealistic since during an individual’s lifetime they would be expected to
leave their place of residence for short periods of time (e, to go to work or school or
shopping), or for prolonged periods of time (i.e., to travel, or attend school).

Additionally it assumes that a person is born, grows up, and lives their entire adult life at
the same location. EPA (1989a) recommends an average duration of exposure of 9 years
and 2 RME duration of 30 years based on the national 50th and 90th percentiles of time
spent at a single residence, respectively. For the average exposure scenario, most-lkely
or 50th-percentile values are used for exposure parameters such as inhalation rates and
exposure duration. In the RME scenario, maximum-plausible or $5th-percentiic values
are used for exposure parameters.
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A-2
A.2.1 Calculation of Exposure From the Inhalation Pathway

A21.1 Background to Inhalation of Chemicals

The significance of this exposure scenario depends largely upon the inhalation rate of the
receptor and the concentration of chemical in air. Based on the presence of residential
receptors, this pathway was evaluated for residents.

A212 Description of Exposure Parameters

A varicty of exposure parameters are necessary to obtain an estimate of inhalation
exposure: (1) the human inhalation rate, (2) the frequency and duration of exposure,
(3) the absorption coefficient, (4) the body weight of the receptor, and (5) the
concentration of chemical in air. Parameter values unique to each of the alternative
scenarios (the RME and average exposure) are presented. Exposurs parameters
common to the RME and the average exposure scenarios are also presented. A flow
chart which describes this scenario is presented in FIGURE A-1.

COMMON EXPOSURE PARAMETER VALUES

Exposure parameter values comion to the RME and average exposure scenarios include
respiration rate, body weight, absorption coefficient, and concentration in air. The
respiration rate was assumed to be 0.83 m®/hour. This value is based on data from
ICKP (1981) for reference man and is consistent with EPA (1989a) and CAPCOA (1991)
guidance. The average body weight for an adult, 70 kg, was used (ICRP, 1981; EPA,
1989a; CAPCOA, 1991). The absorption of chemicals from air into the 'ungs was
conservatively assumed to be 100%. The estimated chemical-spe-ific air concentrations
were based on the results of the air dispersion modeling. The concentration of
chemicals in air was determined through the use of computerized air dispersion modeling
(ISCST) (&PA, 1986).
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A-3
FIGURE A-1

INHALATION OF CHEMICALS IN AIR
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A-4 FINAL
RME EXPOSURE PARAMETER VALUES FOR ALTERNATIVE EVALUATION

Parameter values specific to the RME scenario include the duration and frequency of
exposure and the assumed length of a "lifetime". As with the CAPCOA-mandated LCE
scenario, the frequency of exposure was assumed to be 365 days per year. However, it
was assumed that the RME receptor would be outside the potential zene of impact while
at work or otherwise away from the home. Therefore, the receptor would be potentially
exposed 16 hours per day for five days per week, and 24 hours per day for 2 days per
week; this translates to 128 hours per week. This value is more conservative than the
mean duration spent at home of 107.59 hours per week (EPA, 1989a). The duration of
exposure for the RME scenario was assumed to be 30 years. This value is based on the
nation:l upper 90th percentile time spent at a single residence (EPA, 1989a). The
lifetime of the receptor was assumed to be 75 years (27,375 days) (EPA, 1989a).

AVERAGE EXPOSURE PARAMETER VALUES FOR ALTEKNATIVE EVALUATION

Parameter values specific to the average exposure scenario include the duration and
frequency of exposure and the assumed lengih of a "lifetime". The frequency of exposure
for the average exposure scenario was assumed to be 350 days per year. This was based
on the assumption that the receptor would spend two weeks per year away from home.

It was also assumed that the average receptor would be outside the potential zone of
impact while at work. Therefore, the receptor would be potentially <xposed 16 hours per
day, five days per week, and 24 hours per day, 2 days per week; this translates to 128
hours per week. This value is more conservative than the mean duration spent at home
of 107.59 hours per week (EPA, 1989a). A 9 year exposure duration is based on the
national 50th percentile time spent at a single residence (EPA, 1989a). The lifetime of
the receptor was assumed to be 75 years (27,375 days) based on guidance in the
Exposure Factors Handbook (EPA, 1989a).
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A-5
A22 Potential Exposure to Cadmium through Soil Ingesiion

Rcceptors for the ingestion scenario may include residents who ingest small quantities of
soil while working in yards and gardens. In addition, residents participating in
recreational activities may ingest small quantities of soil. Since most of the yaids in the
area are iandscaped, opportunities for exposure may be limited. However, Envirologic
Data has concluded that this scenario may occur and therefore evaluated this scenario

quantitatively.
A22.1 Background to Ingestion of Cadmium in Soil

The significance of this exposure scenario depends largely upon the amount of soil
ingested and the frequency of the sensitive receptor’s exposure to soil.

A222. Description of Exposure Parameters

A variety of exposure parameters is necessary to obtain an estimate of exposure via the
ingestion route. The parameters include (1) the amount of soil which an individual
might ingest, (2) the bioavailability of a compound from soil, and (3) the exposure
duration. Exposure parameters were developed to represent the RME and the average
exposure and are presented in the following paragraphs. Exposure parameters common
to both scenarios are also presented. A flow chart which describes this scenario is
presented in FIGURE A-2.

COMMON EXPOSURE PARAMETERS

A body weight of 70 kilograms was used for the soil ingestion scenarios. This weight
represents the average body weight for adulis (EPA, 1989a). Values for chemical
specific absorption factors were taken from CAPCOA (1951). A value of 100 mg/day
was used for the soil ingestion rate for the RME scenaric. This value is based on the
ingestion rate recommended by Risk Assessment Guidance for Superfund (EPA, 1989b)
for age groups greater than 6 years. A soil ingestion rate of 100 mg/day was also used
for the average exposure.
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£XPOSURE DUE TO INCIDENTAL INGEST:ON OF CHEMICALS IN SOIL

CONCENTRATION INGESTION RATE ,
G CHEMICAL OF SOIL Bm‘éﬁ‘éﬁ,ﬂéﬁp OF
IN SOIL PER DAY TEnE

DURATION OF EXPOSURE
EXPOSURE BODY WEIGHT TO CHEMICAL

o

i i 3 et ;
S BN EE T I B B B O B s o

LIFETIME AVERAGE DAILY DOSE

-
e LN I
4y ‘W o ¥

CANCER POTENCY FACTOR

REFERENCE DOSE i

l |
INCREM...{TAL CANCER RISK !

-

MAXIMUM DAILY DOSE

,_\-..

H'AZARD INDZA

Copyright © EMVIROLOGIC DATA, 1992, All rights reserved. This document contains CONFIDENTIAL Information. .
No parl of f may be reproduced or wransmitted In any farm or by any means without written permission from the Tompany. 6/29/42
Any violation of this copyright Is strictly pronibited « .d vonstitules misapp: ~priation ui Company proper'y. 023401053

¢




y

=

w;

A-8
RME EXPOSURE PARAMETERS FOR ALTERNATIVE EVALUATION

An exposure frequency of one day per week (i.e., one day per weekend) or 52 days per
year was used for the RME exposurc scenario. It was also assumed that ‘he exposure
would occur for 30 years of an individuals’ lifetime of 75 years (EPA, 1989a). The 30
year estimate is the national upper bound (90th percentile) value for the amount of time
spent at vne residence (EPA, 1989a).

AVERAGE EAPOSURE PARAMETERS FOR ALTERNATIVE EVALI'ATION

An exposure frequency of 1 duy every other weck or 26 days per year was used for the
average exposure. It was assumed that this exposure would continue for 9 years of an
individuals lifetime of 75 years (EPA, 1989a). The 9 year estimate is the national
average (50th percentile) value for the amount of time spent at one residence (EPA,
1989a).

A2.3. Poteiuial ixposure to Cadmium through Dermal Contact with Soils

Receptors for the decmal contact scenario may include residents who come in contact
with soil while gardening In addition, residents participating in recreational activities
may come into contact with soils. Since most of the yards in the area are landscaped,
opportunities for exposure may be limited. However, Envirologic Da 1 has concluded
that this scenario may occur and therefore evaluated this scenario quantitatively.

A23.1 Backgrouni to Dermal Contact with Soil

The significance of this exposure scenario depends largely upon the surface area of
exposed skin and frequency of the sensitive receptor’s exposure to soil.
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A9 FINAL

A23.2 Description of Exposure Parameters

A variety of exposure parameters are necessary to obtain an estimate of exposure via the
dermal route. These factors are (1) the amount of soil with which an individual might
come in contact, (2) the soil adherence or soil loading factor, (3) the bioavailability, (4)
exposed skin areas, (5) the soil contact period, and (6) the exposure duration. A flow
chart which describes this scenario is presented in FIGURE A-3.

COMMON EXPOSURE PARAMETERS

A body weight of 70 kilograms was used for the dermal contact scenarios. This weight
represents the average body weight for adults (EPA, 1989a). The soil loading factor was
assumed to be 0.5 mg/cm?-day for both exposure scenarios (CAPCOA, 1991). Values
for chemical specific absorption factors were taken from CAPCOA (1991).
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FIGURE A-3
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RME EXPOSURE PARAMETERS FOR ALTERNATIVE EVALUATION

For the RME exposure scenario, it was assumed that the receptor would wear shorts and
short sleeve shirts when engaged in outdoor activities. Therefore, the skin of the hands,
forearms, and lower legs would be exposed to soil. The skin surface area of 4,050 cm?
was cstimated for these body parts for the average adult male (EPA, 1989a).

An exposure frequency of one day per week (i.e., one day per weekend) or 52 days per
year was used for the RME exposure scenario. It is also assumed that the exposure
would occur for 30 years of an individual’s lifetime of 75 years (EPA, 1989a). The 30
year estimate is the national upper bound (90th percentile) value for the amount of time

spent at one residence (EPA, 1989a).

AVERAGE EXPOSURE PARAMETERS FOR ALTERNATIVE EVALUATION

For the average scenario, it was assumed that the receptor would wear long pants and

' short sleeve shirts while engaged in outdoor activities. Therefore, the skin of ithe hands

and forearms would be exposed to soil. The skin surface area of these body parts was
estimated to be 1,980 cm? for the average male (EPA, 1989a).

An exposure frequency of 1 day every other week or 26 days per year was used for the
average exposure. It was assumed that this exposure would continue for 9 years of an
individual’s lifetime of 75 years (EPA, 1989a). The 9 year estimate is the national
average (50th percentile) value for the amount of time spent at one residence (EPA,

1989a).

A24 Potential Fxposure to Cadmium through Ingestion of Homegrown Produce

Receptors for the vegetable ingestion scenario may include residents who consume fruits
and vegetables grown in backyard gardens. This can include residents who consume
vegetables from their own gardens and residents who consume fruits and vegetables from

otl.er residents’ gardens.
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A24.1 Background to Ingestion of Homegrown Produce

Exposure to chemicals in fruits or vegetables depends on the concentration in/on the
produce and the amount of produce consumed. Direct deposition of chemicals from the
air onto the produce and root uptake of the chernical into the produce contributes to the
total concentration of chem~al in/on the produce.

A242 Description of Exposure Parameters

A variety of exposure parameters are necessary to obtain a relevant estimate of exposure
via the produce ingestion route. Exposure parameters were developed to represent the
RME and the average exposure and are presented in the following paragraphs.
Exposure parameters common to both scenarios are also presented. A flowchart which
describes this scenario is presented in FIGURE A-4.

COMMON EXPOSURE PARAMETERS
Common parameter values include the weathering constant, the crop yield, the amount

of produce consumed, the body weight, and chemical specific parameters including the
uptake factor, the bioavailability factor, and the gastrointestinal factor.

The weathering constant of the soil represents the fraction of soil that is removed from
the surface of the plants with time. The value used, 0.0495/day, was obtained from
CAPCOA (1991).

The yield of crops represents the mass of vegetables or fruit that can be harvested from
an area of soil. The value used, 2 kg/m? was obtained from California Department of
Food and Agriculture maps as cited in CAPCOA, 1991.

The total amount of produce consumed by residents was assumed to be 0.34 kg per day.
This is an average value based on a national survey conducted by USDA (1980) as cited
in EPA (1989a). This is slightly higher than the total default value of 0.31 listed in
CAPCOA (1991) which does not include bananas or citrus juice.
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A body weight of 70 kilograms was used for all the vegetable ingestion scenarios.
weight represents the average adult body weight (EPA, 1989a).
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FIGURE A-4

EXPOSURE DUE TO INGESTION OF CHEMICALS IN HOMEGROWN
VEGETABLES AND FRUITS
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A-15 FINAL

Chemical-specific parameters that were used included uptake factor, bioavailability
factor, and gastrointestinal availability factor. The values for these parameters were
obtained from CAPCOA (1991).

Fruits and vegetables are subject to deposition of particulates from the air which may
contain chemicals. To determine the area that these fruits and vegetables occupy, a ratio
between the edible exposed area of the produce and the area of the soil is derived. This
ratio is called the interception fraction. Yalues for this fraction have been estimated for
three types of crops: leafy, vine, and root (CAPCOA, 1991).

RME EXPOSURE PARAMETERS FOR ALTERNATIVE EVALUATION

For the RME exposure it was assumed that the produce was a mixture of leafy and vine
produce. Thus, the interception fracticn used was 0.15, an average of the values for
these types. The RME exposure used a median value for the growth period of 67.5 days
(CAPCOA, 1991).

Values for the fraction of produce consumed that is homegrown have been estimated for
various types of vegetables and fruits (USDA, 1980 as cited in EPA, 1989a). Based on
these data the reasonable maximum homegrown fractions consumed for all vegetables
and fruits are 40% and 30%, respectively. Thus a high value of 40% was used in the
RME exposure scenario.

AVERAGE EXPOSURE PARAMETERS FOR ALTERNATIVE EVALUATION

For the average exposure it was assumed that the produce was a mixture of leafy, vine
and root produce. Thus the interception fraction that was used was 0.1, an average of
the values for the threc produce types. The average exposure used a plant growth «  viod
of 45 days (CAPCOA, 1991).

Values for the fraction of produce consumed that is homegrown have been estimated for
various types of vegetables and fruits (USDA, 1980 as cited in EPA, 1989a). Based on
these data the average homegrown fractions consumed for all vegetables and fruits are
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A-16 FINAL

25% and 20%, respectively. Thus a value of 25% was used in the average exposure
scenario.

Al ALTERNATIVE RISF CHARACTERIZATION

This section presents the results of the uncertainty analysis (alternative evaluation).
TABLE A-1 presents the estimated risks based on RME and average exposures for each
potential carcinogen emitted by the facility as well as the total risk estimated for the
facility. TABLE A-2 presents the total carcirogenic risk for chemicals for which there
are only screening level URFs. TABLE A-3 presents the total non-carcinogenic risks (as
Hazard Indices; Hls) based on RME and average exposures by toxicological endpoint.

Risk and HI estimates based on RME and average exposures are presented for the
residential MEI only and are intended to provide a basis for comparison with the results
of the CAPCOA mandated risk assessment. This infer.aation imay be valuable in the
risk management process.
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TABLE A-1

ALTERNATIVE INCREMENTAL CANCER RISKS BY INHALATION ROUTE
FOR THE RESIDENTIAL MEI

Chemical Name RME - RISK

Acrylonitrile

2.39 x 10°®

AVERAGE - RISK

6.87 x 10°

1,3-Butadiene

2.55 x 10®

7.33 x 107

Benzene

3.61 x 10”?

1.04 x 107

Carbon Tetrachioride

2.32 x 107

6.68 x 10

1,4-Dioxane

6.55 x 10°®

1.88 x 10®

Ethylene Oxide

8.95 x 108

2.57 x 10°®

Cadmium

331 x 107

9.54 x 10®

Formaldehyde

1.66 x 108

4.77 x 107

Gasoline Vapors

2.67 x 10

7.69 x 107°

Methylene Chiu.iie

1.97 x 10

5.66 x 107

Nickel

7.43 x 10°®

2.14 x 10

Propylene Oxice

1.13 x 10

324 x 10

4.46 x 10®

1.28 x 10

Perchloroethylene
_'_"—-——__——'_"—'_”_—"___—"_’——L:—- ——

Total 2.90 x 10

8.34 x 107
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TABLE A-2

ALTERNATIVE INCREMENTAL CANCER RISKS BY INHALATION ROUTE
FOR THE RESIDENTIAL MEI FOR CHEMICALS WITH SCREENING LEVEL
UNIT RISK FACTORS

Chemical Name RME - RISK AVERAGE - RISK

Isocyanates 1.38 x 107 3.98 x 10°®
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A-19
TABLE A-3

ALTERNATIVE EVALUATION
TOTAL HAZARD INDICES BY ENDPOINT
AT THE RESIDENTIAL MEI
FOR NON-CARZINOGENIC EFFECTS

Toxicological Endpoint RME - HI AVERAGE - HI

Cardiovascular System 0.00 0.00

Central Nervous System 0.020 0.019

Immunological System no chemicals with immunological effects evaluated

Kidneys 0.0015 0.00017

Gastro-intestinal 0.018 0.018
System/Liver

Reproductive System 0.075 0.072

Respiratory System 0.82 0.79
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RESULTS OF ALTERNATIVE EVALUATION/UNCERTAINTY ANALYSIS

The alternative evaluation was performed to provide an indication of the uncertainty
associated with the CAPCOA mandated risk assessment as well as to provide more
realistic estimates of carcinogenic and non-carcinogenic health risks. The alternative
evaluation included the use of more realistic exposure parameter values. The values
used were based or: current United States Environmental Protection Agency risk
assessment methodology as presented in the EPA Exposure Factors Handbook and the
EPA Risk Assessment Guidance for Superfund (Part A: Human Health Evaluation
Manual) (EPA, 1989; 1991). Two alternative exposure scenarios were developed: the
Reasonable Maximum Exposure (RME) and the Average Exposure.

This section presented a complete discussion of and justification for the exposure
parameter values used in this analysis. All other assumptions such as emission rates,
estimated ambient air concentrations, and toxicity criteria (Unit Risk Factors and
Acceptable Exposure Levels) were the same as mandated by CAPCOA.

Risks and Hazard Indices (H1Is) are presented for the residential maximally exposed
individual (MEI) only. The alternative evaluation is intended to provide a basis of
comparison with the CAPCOA mandated risk assessment and may be valuable in the
risk management process.

The results of the alternative evaluation or uncertainty analysis indicate:

(1)  The total estimated RME cancer risk for potential carcinogens emitted
from the facility (3.0 x 10) is app oximately 69% less than the risk
estimate based on the CAPCOA mandated Lifetime Continuous Exposure
(LCE).

The total estimated Average Exposure cancer risk for potential carcinogens
emitted from the facility (8.7 in 107) is approximately 91% less thar the
risk estimate based on the CAPCOA mandated LCE.
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A-21

(3)  The totai estimated RME HIs by endpoint are:

Toxicologica! Endpoint

RME - HI

Comparison to LCE HI

Cardiovascular System

0.00

= the L.CE

Central Nervous System

0.020

24% < the LCE

Immunological System

No chemicals with immunological effects evaluated

Kidneys

0.0015

62% < the I.CE

Gastro-intestinal
System,/Liver

0.018

31% < the LCE

Reprcductive System

0.075

24% < the LCE

Respiratory System

0.32

24% < th. LCE

(4) The total estimated Average HIs by endpoint are:

Toxicological Endpoint

AVERAGE - HI

Cardiovascular System

0.00

= the LCE

Comparison tuo LCE HI

Central Nervous Systemn

0.019

27% < the LCE

Immunological System

no chemicals with immun

ological effects evaluated

Kidneys

0.00017

939% < the LCE

Gastro-intestinal
System/Liver

(.018

27% < the LCE

Reproductive System

0.072

27% < the LCE

Respiratory System

0.79

27% < the LCE
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A-22 FINAL

Based on the SCAQMD Supplemental Guidelines For Preparing Risk Assessments to
Comiply with the Air Toxics "Hot Spots" Information and Assessment Act [AB 2588], the
RME and average cancer risk esiimates at the residential MEI are less than the
notification ievel of 1 in 100,000. In addition, with the exception of the total HI for
respiratory effects, ail HIs are less than the notification level of 0.5 for a Hazard Index.
It should be noted that for respiratory effects, sodium hydroxide and isocyanates
emissions together result in approxima:viy 90% of the total HI.
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CHROMIUM(VI) PERMIT APPLICATION
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[(JCJCJ[C] ROHR INDUSIRIES, INC.

H 0 Hﬁ 8200 ARLUINGTON AVENUE
RIVERSIDE. CALIFORNIA 92503-1499 (714) 351-5400 « TELEX: 69-5038

November 15, 1991

Mr. Roy Olivares

South Coast Air Quality Management District
851 S. Mt. Vernon

Colton, CA 92324

Subject: Permiit Application No. 201162
Dear Roy: |

It is my understanding that the permit application for our chemical processing
facility was forwarded to you when the Rule 219 unit was recently dissolved.. In the
event you have not had an opportunity to review the file, the facility consists of three
tank lines which prepare and anodize the surface of metal parts. The facility dates
to the mid 1960°s but was subject to permitting during the 1988 revision of Rule 219.

Rohr has an ongoing research and development program through which we are
actively pursuing the elimination of manufacturing materials containing hexavalent
chromium. At the time of the application, the processing facility contained several
solutions with hexavalent chromium components. With the success of our program,
we have now been able to eliminate these solutions. To accommodate the
replacements it has been necessary to reorganize certain solutions and alter some
tank parameters. When you are preparing to evaluate the application, please
contact me so that I may provide a complete update.

As you might expect, the processing iacility accounted for a substantial portion of
the risk determined in the AB2588 study prepared.for the base year of 1989. Rohr
has received approval from the Toxics unit to take advantage of the chrome
reductions in the update, providing the reductions are enforceable. To this end we
weculd request that when the Permit to Operate is issued, a condition be applied
which precludes the use cof hexavalent chromium containing solutions.

If you have any questions, or need further informaiion, please call me at 714/351-
5840.

Sincerely, _

i

Ron Thompson
Environmental Engineer

Ref. No. 91-215
RT/rt
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SOUTH C A  AIR QUALITY MANAG:cM T DISTRICT

9150 Flair Drive El Monte, CA 91731
APPLICATION FOR PERMIT TO CONSTRUCT AND PERMIT TO OPERATE AND EXCAVATE AND
FOR PLANS REQUIRED BY THE EXECUTIVE OFFICER

FOR FEE INFORMATION AND SMALL BUSINESS EXEMPTION
SEE REVERSE SIDE

SCAQMD USE

A\ - -

PLEASE TYPE OR PRINT

1A, PERMIT TO BE I5SUED TO.
Rohr Industries

ssjasssabensss
ssssszsssans

§

iy BUSINESS LICENSE NAME OF ORGANLZATION THAT 15 TO RECZIVE PERMIT SEC 15 10 NUMBER
---------- SBessrassades o rassRRRsREERREREERRTERTIRRER S
18.
e Rohr Industries Inc.
29 NAME [OR NAMES) OF OWHNER OR PRINCIPAL PARTNERS DOING BUSINESS AS (DBA] ABOVE ORGANIZATION
! ' 2A. MAIUNG ADORESS 28.
A 8200 Arlington Ave. Riverside CA 92503-1439
; NUMBER STREET CITY OR COMMUNITY STATE TP COOE
e IA. EQUIPMENT LOCATION (IF SAME ENTER "SAME") 38,
i SAME Van Buren
Y NUMBER STREET CITY OR COMMUNITY pald NEAREST INTERSECTING STREET
A ' AA CONTACT PEASON INITUAL & NAME) 48. CONTACT PHONE NO. (AREA & NO.)
i . ) -
i Chris W. Berglund 714" 351-5840
iy 5. APPLCATION IS HEREBY MADE FOR PERMIT TO OPERATE THE FOLLOWING EQUIPMENT
Metal Surface Preparation Facility
B 4. IF THIS EQUIPMENT HAD A PREVIOUS WRITTEN PERMIT, STATE MAME OF CORPORATION, COMPANY, DA INDIVIDUAL OWNER THAT OPERATED THIS EQUIPMENT, AND STATE PREVIOUS
AIR POLLUTION CONTROL DISTRICT PERMIT NUMBER
T H/A N/A
o2 NAME PREVIOUS PERMIT NUMBER
7. PEAMIT APPUCATION FOR EQUIPMENT . 8. TYPE OF ORGANZATION
. REINSTATE NON-PAYMENT P/O
e NEW CONSTRUCTION FEES DUE B CORPORATION STATE AGENCY
ALTERATION CHANGE OF OWNERSHIP PARTNERSHIP FEDERAL AGENCY
22 CHANGE OF LOCATION . EXISTING EQUIPMENT IN OPERATION INDIVIDUAL OWNER unuTY
In accordance w/RZ19 WITHOUT PRIOR PERMIT E LOCAL GOVT. AGENCY i
CHANGE OF CONDIMIONS
9. ESTIMATED COST OF EQUIPMENT OR ALTERATION AR POLLUTION
$7 Millid i'/A
. E BASIC EQUIPMENT 8 on CONTVROL EQUIPMENT 4 A
a 10, FOR THE NEW CONSTRUCTION, ALTERATION, TRANSEER OF OWNERSHIP OR LOCATION, WHAT IS
; ' ESTIMATED STARTING DATE! . N/A ESTIMATED COMPLETION DATE} N/A
11. GENERAL NATURE OF BUSINESS 12. PRINCIPAL PRODUCT ‘.
i Aerospace Parts Manufacturin Aerospace
: s 13. DO YOU CLAIM CONFIDENTWALITY OF DATA? 14, NORMAL OPERATING HOUAS 15. HAS A CEQA DOCUMENT BEEN PREFARED FCA
5 OFf SUBECT EQU nus paovec  ves J NO
i ves B wo [0 HOURS /DAY __
DAYS/WEEK _.____ 158A, ARE ALL COMPANIES' FACHITIES IN CAUFORNLA
' ¥ YES STATE NATURE OF DATA ON SEPARATE SHEET WEEKS/YEARN D€ IN COMPUANCE WITH AR POLLUTION RULES?
e ves £J nolJ
. 2 18. SIGNATURE OF AESPONSIBLE MEMBER OF GRGANLZATION ‘ 17. OFFICIAL TITLE OF SIGNEA
L[ ‘ Environmental Engineer
. % 18.TYPED OR PRINTED NAME OF SIGHER 19. PHONE NO. | 20 DATE
I Chris W. Berglund 714/351-5840 [ g g S = R
] 5 QR PAAS ARARBL S ARSI A ARSI AR YRS AAAAAARA AR AAAAARRARARARARAARAAARAAPAASAAAAARARBAR S amarssn -.--.----s---o-o--- Sssassm e
2% . SKC NO 1 EQUIP CAT RO / SCH/STP :
s . | ———————— .
PIes iy APPUCATION NO PERMIT NO, e WORK UNITS ASSIGHIAENT CLASS H
. = [ .
‘o AC P/O UNIT ENGRA 1 m ~i
:c'! VAUDATION FIUNG FEE | CHECK OR MONEY ORDER NUMBER
: i . .
:
iy i o Ysshosnssssssnsunnnsnss sssssmsansa A s mASEss e sssdNAASE AN E st ARE ARAAAAARAAS S AARrF A ARAARRAARARAAAARRARSRLE B E S
: PRIOR VERSIONS NOT VALIO (Continued on Arver sa)

SEE REVERSE FOR FEES REQUIRED UPON FILING

~
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ROHR INDUSTRIES. INC. 3849
CASHIERS IMPREST FUND (R)
8200 ARLINGTON AVENUE

RIVERSIDE, CA 92503-1488 18-24/600

May 23, 19 89 L

T

PAY ;
Z?,EEEOF South Coast Air Quality Management District ] s" *%75,.00%%

2 ****Seventy-five and 00/100Q%*** DOLLARS o
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333 SOUTH GRAND AVENUE. LOS ANGELES, CA 90071
A
FOR_Chemical Processing Facility . /
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American Cyanarmid Company
Engineered Malerials Department

15 South Grady Way
Renton. WA 98055
(206) 228-6262

Cctober 26, 1390

Rohi Industries, Inc.

8200 Arlington Averue

Riverside, CA 92503-1499

Attention: Procurement Manager

D. Baker
M. Kokosinski
D. Megna

The Maryland Department of the Enviromment has enacted limits for the air

emissians of certain chemicals.

Ethylene Dichloride (EDC) is one chemical

being regulated. EDC is ccntained in those American Cyanamid products listed
In order to meet these regulations, EDC can no langer
be used in the marufacture of ocur products.

on the attached sheet.

In response to this regulatory change, American Cyanamid Company’s Adhesive
Technical Group has engaged in an extensive effort to find suitable
replacement solvents for EDC. As a result, the EDC containing solvent blend
has been replaced in all of the products listed in the attachment with a
solvent blend less potentially dangerous to worker health and safety.

Specifically, yowr campany purchases the EDC-cantaining material listed
below. Listed next to the product purchased is a description of the new

solvent blerd that does rot contain EDC.

is the cnly change made in this product.

PRODUCT

BR 227 Pour Coat, 30

{éﬁ 227A

M 641 Verifilm

o,

s

EDC
CONTAINING
SOLVENT
BLEND

Methyl Ethyl Ketone
Ethylene Dichloride

Methyl Ethyl Ketone
Ethylene Dichloride
Diaxane

Methylene Chloride
Ethylene Dichloride

Please note that the solvent blend

1]

NON-EDC
SOLVENT
BLEND

Methyl Ethyl Ketone
Tetrahydro Furan

Toluene, Ethanol
1,3 - Dioxolane
Methyl Ethyl Ketone

1,3 - Dioxane
Ethanol
1-Mathyl-2-Propanol




Rohr Industries, Inc. Octaber 26, 1990
Attention: Procurement Manager .. Page 2

In campliance with the Maryland Department of Envirormment, American Cyanamid
Campany will cease manufacture of all EDC containing products as of 1 July
1990. Replacement products without EDC will be mamufactured to fill new and
existing custamer orders after 1 July 1990. However, existing inventory can
be sold on a first come, first serve basis. There will be no change in
product designation or existing pricing as a result of this solvent change.

Anerican Cyanamid Campany wishes to thank you for your cantinued business and
appreciates the opportunity to be of service.

Sincerely,

AMFRICAN CYANAMID COMPANY
/7 g ¢/ i

) 7 LA

Bt _V%” s

Diana T. Megna

Technical Service Supervisor
Aerospace Adhesives

Attachment

|-301-934-/9/0 - 2A%%

To-\? - 354
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SPREADSHEETS
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ROHR INDUSTRIES - RIVERSIDE FACILITY
Exposure Scenario: MEI Inhalation of Indicator Chemicals - RESIDENTIAL
Calculation Endpoint: Hazard Indices - ACUTE

EQUATION

HI = AAC/AEL

SYMBOLS AND DESCRIPTIONS

UNITS

VALUE

AAC = Ambient Air Concentration
AEL = Allowable Exposure Level
HI = Hazard Index

ACUTE

pg/m"3
ug/m"3
unitless

see below
see below
see below

Noncarcinogens

AAC AEL

HI

Carbon Tetrachloride
Chlorine
Formaldehyde
Metiiylene Chloride
Perchloroethylene
Hydrogen Fluoride
l.ead

TOTAL

6.84E-01 1.90E+02
2.60E+00 2.30E+01
4.10E-02 3.70E+02
1.70E+02 3.50E+03
5.34E+00 6.80E+03
2.90E-01 5.80E+02
6.00E-05 1.50E+00

3.60E-03
1.13E-01
1.11E-04
4.87E-02
7.86E-04
4.99E-04
4.00E-05
1.67E-01

MEIACUHIXLS




ROHR INDUSTRIES - RIVERSIDE FACILITY
Exposure Scenario: ME! Inhalation of Indicator Chemicals - RESIDENTIAL
Calculation Endpoint: Hazard Indices - CHRONIC

EQUATION
RID = AEL * mg/1000 * 20 m"3/day * 1/70 kg

Gl O - . - .

ADD = NMAC* IR *BW* EF *ED * EY * 1/AT * CF1 * 1/CF2

HI = ADD/RID

SYMBOLS AND DESCRIPTIONS

UNITS

LCE

AME

AVG

AAC = Ambient Air Concentration

IR = Inhalation rate
BW = Body Weight

EF = Exposure Frequency
ED = Exposure Duration
EY = Exposure Duration

AT = Averaging Time

CF1 = Convertion Factor
CF2 = Convertion Factor
ADD = Average Daily Dose

RID = Referance Dose

CHRCNIC

pg/m"3
m”"3/hour
kg
days/year
hours/week
years

days
mg/ug
days/week
mg/kg-day
mg/kg-day

0.83
70
365
168
70
25550
0.001
7

0.83
70
365
128
30
10950
0.001
7

see below see below see below

0.83
70
350
128
9
3285
0.001
¥

see below see below see helow
see below see below see helow

LCE

RME

AVG

Noncarcinogens

RID AAC

ADD HI

ADD

HI

ADD

HI

Chlorine
Chlorofluorocarbons
Glycol Ether
Xylenes

Toluene

Isocyanates

Methyl Chloroform
Perchloroethylene
Fhenol

Manganese
Methannl

Sodium Hydroxide
Cadmium

Benzene

Hydrogen Fluoride
Carbon Tetrachloride
Metihylene chloride
Formaldehyde
Ethylene Dichloride

2.03E-03 1.31E-01
2.00E-01 1.05E+01
2.86E-03 9.91E-01
8.57E-02 2.50E+ 00
5.71E-01 2.99E+00
2.71E-05 4.56E-02
9.14E-02 2.27E+00
1.00E-02 2.53E-01
1.29E-02 1.40E-02
2.86E-04 1.22E-03
1.77E-01 7.73E-02
1.37E-03 2.27E+00
1.00E-03 2.60E-04
2.03E-02 4.10E-03
1.69E-03 8.16E-03
6.86E-04 1.82E-02
8.57E-01 6.48E+00
1.03E-03 4.20E-03
2.70C-02 2.24E-01

3.73E-05 1.84E-02
3.00E-03 1.50E-02
2.82E-04 9.86E-02
7.10E-04 8.29E-07
8.50E-04 1.49E-03
1.30E-05 4.79E-01
6.45E-04 7.06E-03
7.21E-05 7.21E-03
3.97E-06 3.08E-04
3.47E-07 1.21E-03
2.20E-05 1.24E-04
6.46E-04 4.71E-01i
7.40E-08 7.40E-05
1.17E-06 5.75E-05
2.32E-06 1.37E-03
5.18E-06 7.55E-C3
1.84ED3 2.15E-03
1.20E-06 1.16E-03
6.38E-05 2.36E-03

2.84E-05
2.28E-03
2.15E-04
5.41E-04
5.48E-04
y.UBE-06
4.91E-04
5.49E-05
3.02E-06
2.65E-07
1.68E-05
4.92E-04
5.64E-08
8.89E-07
i.77E-06
3.95E-06
1.40E-03
9.11E-07
4.86E-05

1.40E-02
1.14E-02
7.51E-02
6.32E-02
1.13E-03
3.85E-01
5.38E-03
5.49E-03
2.34E-04
8.25E-04
9.47E-05
3.59E-01
5.64E-05
4.38E-05
1.05E-03
5.76E-03
1.64E-03
8.84E-04
1.80E-03

2.72E-05
2.19E-03
2.06E-04
5.19E-04
6.21E-04
9.47E-06
4.71E-04
5.27E-05
2.90E-06
2.54E-07
1.61E-05
4.72E-04
5.41E-08
8.52E-07
1.70E-C6
3.79E-06
1.35E-03
8.75E-G7
4.66E-05

i.34E-02
1.09E-02
7.20E-02
6.06E-03
1.09E-03
3.50E-01
5.16E-03
5.27E-03
2.25E-04
8.87E-04
9.08E-05
3.44E-01
5.41E-05
4.20E-05
1.20E-03
! .52E-03
1.57E-02
8.48E-04
1.73E-03

MEICHRHI.XLS
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ACHR INDUSTRIES - RIVERSIDE FACILITY
Exposure Scenario: MEI Inhalation of Indicator Chemicals - RESIDENTIAL
Culculation Endpoint: Chronic Hazard Indices by Toxicological Endpoint

LCE
CHEMICAL Ccv CNS IMMUN KIDN  GI/LUVER REPRO RESP
Chlorine 0.0184
Chlorofluorocarbons 0.015
Glycol Ether 0.0986 0.0986
Xylenes 0.00829
Toluene 0.00149
Isocyanates 0.479
Methyl Chloroform 0.00706 0.00706
Percr!yroethylene 0.00721
Phenol 0.000308
Manganese 0.00121 0.00121
Methanol 0.000124
Sodium Hydroxide 0.471
Cadmium ** 0.0015346 0.00146
Benzene 5.75E-05
Hydrogen Fluoride 0.00137
Carbon Tetrachioride 0.00755
Methylene chloride 0.00215 0.00215
Formaldehyde 0.00116
Ethylene Dichloride 0.002364 0.0023639 0.002364

TOTAL 0 0.027092 0.002364 0.0038985 0.026334 0.0986 1.080798
**includes both inhalation and multipathway
RME
CHEMICAL cv CNS IMMUN KIDN GI/LUIVER REPRO RESP
Chivrine 0.014
Chlorofluorocarbons 0.0114
Glycol Ether 0.0751 0.0751
Xylenes 0.00632
Tecluene 0.00113
Isocyanates 0.365
Methyl Chloroform 0.00538 0.00538
Perchloroethylene 0.00549
Phenol 0.000234
Manganese 0.000925 0.000925
Methanol 9.47E-05
Sodium Hydroxide 0.359
Cadmium ** 0.000257 0.000201
Benzene 4.38E-05
Hydrogen Fluoride 0.c0105
Carbon Tetrachioride 0.00576 )
Methylene chloride 0.00164 0.00164
Formaldehyde 0.000884
Ethylene Dichloride 0.001801 0.0018011 0.001801

TOTAL 0 0.020614 0.00180% 0.0020571 0.020071 0.0751 0.822714

** includes Inhalation and multipathway MEICHRHIXLS




ROHR INDUSTRIES - RIVERSIDE FACILITY
Exposure Scenario: ME! Inhalation of indicator Chemicals - RESIDENTIAL
Calculation Endpoint: Chronic Hazard Indices by Toxic ‘2gical Endpoint

AVERAGE

CHEMICAL cv CNS IMMUN KIDN  GI/UVER REPRO
Chiorine

Chlorofluorocarbons 0.0109

Glycol Ether 0.07<
Xylenes

Toluene 0.00105

Isocyanates

Methyl Chloroform 0.00516 0.00516
Perchloroethylene 0.00527

Phenol

Manganese 0.c00887

Methanol 9.08E-05

Sodium Hydroxiae

Cadmium ** 0.000107

Benzen: 0.000042

Hydrogen Fluoride

Carbon Tetrachloride 0.00552

Methiene chioride 0.00157 0.00157
Formaldehyde

Ethylene Dichloride 0.001727 0.0017271 0.001727
TOTAL 0 0.01974 0.001727 0.0018341 0.019247  0.072

RESP
0.0134

0.072
0.00606

0.35

0.000225

0.00G887

0.344
5.31E-05

0.001

** includes inhalaticn and multipathway

MEICHRHLYLS




ROHR INDUSTRIES - RIVERSIDE FACILITY

Exposure Scenario: MEI inhalation of indicator Chemicals - OCCUPATIONAL

Calculation Endpoint: Hazard Indices - ACUTE

EQUATION

HI = AAC/AEL

SYMBOLS AND DESCRIPTIONS

UNITS VALUE

AAC = Arnbient Air Concentration
AEL = Allowable Exposure Level
HI = Hazard Index

ACUTE

ug/im"3 see below
ug/m-°3 see below
unitless see below

}ioncarclnogens

AAC AEL Hi

Carbon Tetrachloride
Chlorine
Formaldehyde
Methylene Chloride
Perchloroethylene
Hydrogen Fluoride
Lead

E_OTAL

1.86C+00 1.90E+02 9.73E-03 |
6.37E-01 2.30E+01 2.77E-02
2.81E-02 3.70E+02 7.60E-06
1.55E+02 3.50E+03 4.43E-02
4.87E+00 6.80E+03 7.16E-04
3.25E-01 5.80E+02 5.60E-04
1.00E-04 1.50E+00 6.67E-05

8.32E-02

OCCACUHILXLS
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ROHR INDUSTRIES - RIVERSIDE FACILITY
Exposure Scenario: ME! Inhalation of Indicator Chemicals - DOCCUPATIONAL
Calculation Endpoint: Hazard Indices - CHRQNIC

EQUATION

RID = AEL * mg,/1000 * 20 m*3/day * 1/70 kg
ADD = AAC * IR * BW * EF * ED * EY * 1/AT * CF1 * 1/CF2

HI = ADD/RfD

SYMBCLS AND DESCRIPTIONS

UNITS

LCE

RME

AVG

"AAC = Ambient Air Concentration

IR = Irhalation rate
BW = P ., ‘M=ight
EF = [ xpovurse
ED = “xi
EY = ¥
AT = Averaging Time

Jequency
. Duration
Juration

CF1 = Convertion Factor
ADD = Average Daily Dose

RID = Referance Dose

CHRONIC

ug/m™3
m"3/hour
kg
weeks/year
hours/week
years

days
mg/ug
mg/kg-day
mg/kg-day

see below
0.83
70
50
40
46
16790
0.001
see below
sea below

see below
0.83

70
50
40
30
10950
0.001

see below
see below

see below
0.83

70
50
40

3285
0.001
see below
see below

LCE

RME

AVG

Noncarcinogens

RID AAC

ADD Hl

ADD

Hi

ADD

HI

Chlorine
Chlorofluorocarbons
Glycol Ether
Xylenes

Toluene

Isocyanates

Methyl Chioroiorm
Parchloroethylene
Phenol

Manganese
Methanol

Sodium Hydroxide
Cadmium

Benzene

Hydrogen Fluoride
Carbon Tetrachloride
Methlene chlorida
Formaldehyde
Ethylena Dichioride

2.03E-03 1.26E-02
2.00E-01 5.59E+00
2.86E-03 4.45E-01
8.57E-02 1.05E+00
5.71E-01 1.57E+00
2.71E-05 2.69E-02
9.14. 02 2.24E+00
1.00E-02 1.02E-01
1.29E-02 3.19E-02
2.86E-04 2.90E-04
1.77E-01 9.71E-02
1.37E-03 4.07E-01
1.00E-03 1.00E-04
2.03E-02 1.31E-03
1.69E-03 6.18E-03
6.86E-04 3.23E-02
8.57E-01 2.98E+00
1.03E-03 1.48E-03
2.71E-02 9.15E-02

4.02E-04
1.82E-03
1.01E-02
7.92E-04
1.78E-04
6.44E-02
1.59E-03
6.63E-04
1.61E-04
6.59E-05
3.56E-05
1.93E-02
€.50E-06
4.19E-06
2.38E-04
3.06E-03
2.26E-04
9.34E-05

8.16E-07
3.63E-04
2.89E-05
6.79E-05
1.02E-04
1.75E-06
1.46E-04
6.63E-06
2.07E-06
1.88E-08
6.31E-06
2.04E-05
6.50E-09
8.51E-08
4.C2E-07
2.10E-06
1.94E-04
9.62E-08

5.94E-06 2.19E-04

8.16E-07
3.63E-04
2.89E-05
6.79E-05
1.02E-04
1.75E-06
1.46E-04
6.63E-06
2.07E-06
1.68E-08
6.31E-06
2.64E-05
6.50E-09
8.51E-08
4.02E-07
2.10E-06
1.94E-04
9.62E-08

5.94E.-06

4.02E-04
1.82E-03
1.01E-02
7.92E-04
1.78E-04
6.44E-02
1.59E-03
6.63E-04
1.61E-04
6.59E-05
3.56E-05
1.93E-02
6.50E-06
4.19E-06
2.38E-04
3.06E-03
2.26E-04
9.34E-05
2.19E-04

8.16E-07
3.63E-04
2.89E-05
6.79E-05
1.02E-04
1.75E-06
1.46E-04
6.63E-06
2.07E-06
1.88E-08
6.31E-06
2.64E-05
6.50E-09
8.51E-08
4.02E-07
2.10E-06
1.94E-04
9.62E-U8

5.94E-06

4.02E-04
1.82E-03
1.01E-02
7.92E-04
1.78E-04
6.44E-02
1.59E 03
6.63E-04
1.61E-04
6.59E-05
3.56E-05
1.93E-02
6.50E-06
4.19E-06
2.38E-04
3.06E-03
2.26E-04
9.34E-05
2.19E-04
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ROHR INDUSTRIES - RIVERSIDE FACILITY
Exposure Scenario: MEI Intialation of Indicator Chemicals - OCCUFATIONAL
Calculation Endpoint: Chronic Hazard Indices by Toxicological Endpoint

LCE/RME/AVERAGE

CHEMICAL cv CNS IMMUN KIDN  GI/LIVER REPRO RESP
Chlorine 0.000402
Chlorofluorocarbons 0.001816

Glycol Ether 0.0101057 0.c10106
Xylenes 0.000792
Toluene 0.000178

Isocyanates 0.064419
Methyl Chloroform 0.001592 0.001592

Perchloroethylene 0.000663

Phenol 0.000161
Manganese 6.59E-05 6.59E-05
Methanol 3.56E-05

Sodlum Hydroxide 0.019306
Cadmium 6.497c-06 6.5E-06
Benzene 4.19E-06

Hydrogen Fluoride 0.000238
Carbon Tetrachloride 0.G0306

Methylene cnloride 0.000226 0.000226

Formaldehyde 9.34E-05

Ethylene Dichloride 0.000219 0.0002193 0.000219 :
TOTAL 0.003918 0.000219 0.0002258 0.005761 0.0101057 0.095589

OCCCHRHI.XLS




ROHR INDUSTRIES - RIVERSIDE FACILITY
Exposure Scenario: MEi Inhalation of Indicator Chemicals - RESIDENTIAL
Calculation Endpoint: Incremental Cancer Risk

EQUATION

CPS = UR * 1000 ug/mg * day/20 m™3 * 70 kg
LADD = AAC*IR*BW*EF *ED *EY * {/EL * CF1 * 1/CF2
RISK = CPS * LADD

SYMBOLS AND DESCRIPTIONS UNITS LCE RME AVG

AAC = Amblent Air Concentration pg/m-3 see below see below see below
IR = Inhalation rate m~3/hour 0.83 0.83 0.83
BW = Body Weight kg 70 70 70

EF = Exposure Frequency days/year 365 365 350
ED = Exposure Duration hours/week 168 128 128
EY = Exposure Duration years 70 30 9

EL = Exposure Duration days 25550 27375 27375
CF1 = Convertion Factor mg/ug 0.001 0.001 0.001
CF2 = Convertion Factor days/week 7 7 7
LADD = Lifetime Average Daily Dose mg/kg-day see below see below see below
CPS = Cancer Potency Slope (mg/kg-day) -1 see below see below see below

LCE RME AVG
Carcinogens CPS AAC LACD RISK |LADD RISK LADD RISK
Acrylonitrile 1.02E+00 2.70E-04 | 7.68E-08 7.84E-08 | 2.34E-08 2.39E-08| 6.74E-09 6.87E-09
1,3 Butadiene 9.80E-01 3.00E-04 | 8.54E-08 8.37E-08 | 2.60E-08 2.55E-08| 7.48E-09  7.33E-09
Benzene 1.02E-01 4.10E-04 | 1.17E-07 1.18E-08 } 3.56E-08 3.61E-09| 1.02E-08  1.04E-09
Carbon Tetrachloride | 1.47E-01 1.82E-02 | 5.18E-06 7.62E-07 | 1.58E-06 2.32E-07| 4.54E-07 6.68E-08
1,4-Dioxane 2.70E-02 2.80E-02 | 7.96E-06 2.15E-07 | 2.43E-06 6.55E-08| 6.98E-07 1.88E-08
Ethylene Oxide 3.08E-01 3.35E-03 | 9.53E-07 2.94E-07 | 2.91E-07 8.95E-08| 8.36E-08  2.57E-08
Cadmium 1.47E+01 2.60E-04 | 7.40E-08 1.09E-06 | 2.25E-08 3.31E-07| 6.49E-09  9.54E-08
Formaldehyde 4.55E-02 4.20E-03 | 1.20E-06 5.44E-08 | 3.64E-07 1.66E-08| 1.05E-07 4.77E-09
Gasoline Vapors 2.97E-03 1.04E-01 | 2.95E-05 8.7BE-08 |9.01E-06 2.67E-08| 2.5GE-06  7.69E-C9
Methylene Chloride | 3.50E-03 6.48E +00| 1.84E-03 6.45E-06 | 5.62E-04  1.97E-06| 1.62E-04  5.66E-07
Nickel 8.40E-01 1.02E-03 | 2.90E-07 2.44E-07 | 8.35E-08 7.43E-08| 2.54E-08 2.14E-08
Propylene Oxide 1.30E-02 1.0E-05 | 2.85E-09 3.70E-11 | 8.67E-10  1.13E-11| 2.49E-10  3.24E-12
Perchloroethylene 2.03E-03 2.53E-01 | 7.21E-05 1.46E-07 | 2.20E-05 4.46E-08| 6.32E-06  1.2BE-08
lOTAL 9.52E-06 2.90E-06 8.34E-07

MEIRISK.XL.S




ROHR INDUSTRIES - RIVERSIDE FACILITY
Exposure Scenarlo: ME! Inhalation of indicator Chemicals - RESIDENTIAL
Calculation Endpoint: Incremental Cancer Risk

CHEMICALS WITH SCREENING UNIT RISK FACTORS

EQUATION

CPS = URF * 1000 ug/mg * day/20 m"3 * 70 kg
LADD = AAC*IR*BW*EF *ED *EY * 1/EL * CF1 * 1/CF2

RISK = CPS * LADD

SYMBOLS AND DESCRIPTIONS

LINITS

LCE RME AVG

AAC = Amblent Alr Concentration
IR = Inhalation rate

BW = Body Weight

EF = Exposure Frequency

ED = Exposure Duration

EY = Exposure Duration

EL = Exposure Duration

CF1 = Convertion Factor

CF2 = Convertion Factor

LADD = Lifetime Average Dally Dose

CPS = Cancer Potency Slope

ug/m"3
m~3/hour
kg
days/year
hours/week
years

days
mg/ug
days/week
mg/kg-day
(mg/kg-day) -1

see below see below see below
0.83 0.83 0.83
70 70 70
365 365 350
168 128 128
70 30 9
25550 27375 27375
0.001 0.001 0.001
7 7 7
see below see below see below
see below see below see below

LCE

RME AVG

CPS

Carcinogens

AAC

LADD HISK

LADD RISK LADD

RISK

Isocyanates
TOTAL

3.50E-02 4.56E-02

1.30E-05 4.54E-07
4.54E-07

1.38E-07| 1.14E-06

1.38E-07

3.95E-06

3.98E-08
3.98E-08

MEIRISK.XLS
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ROHR INDUSTRIES - RIVERSIDE FACILITY
Exposura Scenario: MEI! Inhaiation of Indicator Chemicals - OCCUPATIONAL
Calculation Endpoint: Incremental Cancer Risk

EQUATION

CPS = URF 1000 ug/mg * day/20 m"3 * 70 kg
LADD = A~ . *IR*BW* EW *ED * EY * 1/EL * CF1

RISK = CPS * LADD

SYMBOLS AND DESCRIPTIGNS

UNITS

LCE

RME

AVG

AAC = Ambient Air Concentration

IR = Inhalation rate
BW = Body Weight

ED = Exposure Duration
EW = Exposure Duration
EY = Exposure Duratlon
EL = Exposure Duration
CF1 = Convertion Factor
LADD = Lifetime Average Daily Dose
CPS = Cancer Poteny Slope

pg/m"3
m”“3/hour

kg

hours/week

weeks/year
years

days
mg/ug
mg/kg-day

(mg/kg-day) -1

see below see below see below

0.83
70
40
50
46

25550
0.001

see below see below see below
see below see below see below

0.83
70
40
50
30

27375
0.001

0.83
70
40
50

9
27375
0.001

LCE

RME

AVG

Carcinogens

CPS

AAC

LADD

RISK

LADD

RISK

LADD

RISK

Acrylonitrile

1,3 Butadiene
Benzene

Carbon Tetrachloride
1,4-Dioxane
Ethylene Oxide
Cadmium
Formaldehyde
Gasoline Vapors
*ethylene Chloride
Nickel

Propviene Oxide
Perchloroethylene

TOTAL

1.02E+00
9.80E-01
1.02E-01
1.47E-01
2.70E-02
3.08E-01
1.47E+01
4.55E-02
2.97E-03
3.50E-03
8.40E-01
1.30E-02
2.03E-03

1.90E-04
2.30E-04
1.31E-03
3.23E-02
2.16E-02
~.14E-03
1.00E-04
1.48E-03
1.91E-01
2.98E+C0
3.90E-04
1.00E-05
1.02E-01

8.11E-09
9.82E-09
5.59E-08
1.38E-06
9.23E-07
2.62E-07
4.27E-09
6.32E-08
4.31E-06
1.27E-04
1.57E-08
4.27E-10
4.36E-06

8.27E-09
9.62E-09
5.68E-09
2.03E-07
2.49E-08
8.07E-08
6.28c-08
2.88E-09
1.28E-08
4.46E-07
1.40E-08
5.55E-12
8.85E-09
8.79E-07

4,.94E-09
5.98E-09
3.40E-08
8.40E-07
5.62E-07
1.60E-07
2.60E-09
3.85E-08
2.63E-06
7.75E-05
1.01E-08
2.60E-10
2.65E-06

5.04E-09
5.86E-09
3.46E-09
1.23E-07
1.52E-08
4.91E-08
3.82E-08
1.75E-09
7.80E-09
2.7T1E-07
8.51E-09
3.38E-12
5.39E-09

5.35E-07

1.48E-09
1.79E-09
1.02E-08
2.52E-07
1.69E-07
4,79E-08
7.80E-10
1.15E-08
7.88E-07
2.33E-05
3.04E-09
7.80E-11
7.96E-07

1.51E-09
1.76E-09
1.04E-09
3.70E-08
4.55E-09
1.47E-08
1.15E-08
5.25E-10
2.34E-09
8.14E-08
2.55E-09
1.01E-12
1.62E-09
1.61E-07

OCCMEIRK.XLS
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ROHR INDUSTRIES - RIVERSIDE FACILITY
Exposure Scenario: MEI Inhalation of Indicator Cheinicals - OCCUPATIONAL
Celculation Endpoint: Incremental Cancer Risk

CHEMICALS WITH SCREENING UNIT RISK FACTORS

EQUATION

CPS = URF * 1000 ug/mg * day/20 m"3 * 70 kg
LADD = AAC*IR*BW*EWN*ED*EY *1/EL * CF1

RISK = CPS * LADD

SYMBOLS AMD DESCRIPTIONS UNITS LCE RME AVG
AAC = Ambient Air Concentration pg/m-3 see below see below sece below
IR = Inhalatlon rate m~3/hour 0.83 0.83 0.83
BW = Body Weight kg 70 70 70

ED = Exposure Duration hours/week 40 40 40
EW = Exposure Duration weeks/year 50 50 50

EY = Exposure Duration years 46 30 9

EL = Exposure Duration days 25550 27375 27375
CF1 = Convertlon Factor mg/ug 0.001 0.001 0.001
LADD = Lifetime Average Daily Dose mg/kg-day see below see below see below

CPS = Cancer Potency Slope

(mg/kg-day) -1

see below see below see below

LCE RME AVG
Carcinogens CPS AAC LADD RISK |LADD RISK LADD RISK
Isocyanates 3.50E-02 2.69E-02 | 1.15E-06 4.02E-08 | 6.98E-07 2.44E-08| 2.09E-07 7.33E-09
TOTAL 4.02E-08 2.44E-08 7.33E-09
OCCMEIRK.XLS




ROHR !INDUSTRIES - RIYERSIDE FACILITY
Exposure Scenario: Inhalation of Indicator Chemicals for Sensitive Receptors
Calzulation Endpoint: Incremental Cancer Risk

EQUATION

CPS = URF * 1000 ug/mg * day/2C m"3 * 70 kg
LADD = AAC*IR*BW*EF*ED*EY *1/EL* CF1 * 1/CF2
RISK = CPS * LADD

SYMBOLS AND DESCRIPTIONS UNITS LCE RME AVG

AAC = Ambient Air Concentration Hg/m*3 see below see below see below
IR = Inhalation rate m~3/hour 0.83 0.83 0.83
BW = Body Welght kg 70 36 36

EF = Exposure Frequency days/year ' 365 200 200
ED = Exposure Duratlon hours /week 168 50 50

EY = Exposure Duration years 70 18 9

EL = Exposure Duration days 25550 27375 27375
CF1 = Convertion Factor mg/ug 0.001 0.001 0.cot
CF2 = Convertion Factor days/week 7 7 7
LADD = Lifetime Average Daily Dose mg,/kg-day see below see below see below
CPS = Cancer Potency Slope (mg/kg-day)"-1 see below see below see below

PARADISE DAY SCHOOL.

LCE RME AVG

Carcinogens CPS AAC LADD RISK [LADD RISK LADD RISK
Acrylonitrile 1.02E+00 1.90E-04 | 5.41E-08 5.51E-08 | 4.11E-09 4.20E-09| 2.06E-09  2.10E-09
1,3 Butadiene 9.80E-01 2.30E-04 | 6.55E-08 5.41E-08 | 4.98E-09 4.88E-09| 2.49E-09 2.44E-09
Benzene 1.02E-01 5.00E-04 | 1.42E-07 1.44E-08 | 1.08E-08 1.10E-09|5.41E-09 5.50E-10
Carbon Tetrachloride | 1.47E-01 7.61E-03 [ 2.17E-06 3.18E-07 | 1.65E-07 2.42E-08| 8.24E-08  1.21E-08
1,4-Dioxane 2.70E-02 B8.54E-03 | 2.43E-06 6.56E-08 | 1.85E-07  4.99E-09| 9.25E-08  2.50E-09
Ethvlene Dichloride |7.70E-02 2.61E-02 | 7.42E-06 5.72E-07 | 5.65E-07 4.35E-08| 2.83E-07 2.18E-08
Ethylene Oxide 3.08E-01 1.33E-03 | 3.78E-GT 1.17E-07 | 2.88E-08 8.B7E-09| 1.44E-08  4.44E-09
Cadmium 1.47E+01 2.00E-05 | 5.69E-09 8.37E-08 | 4.33E-10 6.37E-09| 2.17E-10  3.18E-09
Formaldehyde 4.55E-02 6.20E-04 | 1.76E-07 8.03E-09 | 1.34E-08 6.11E-10|6.71E-09  3.05E-10
Gasaline Vapor. 2.97E-03 1.04E-01 | 2.97E-05 8.83E-08 | 2.26E-06 6.72E-09| 1.13E-06  3.36E-09
Methylene Chloride | 3.50E-03 5.70E-01 | 1.62E-04 5.68E-07 | 1.24E-05 4.32E-08| 6.18E-06 2.16E-08
Nickel 8.40E-01 7.00E-05 | 1.99E-08 1.67E-08 | 1.52E-09 1.27E-09| 7.58E-10  6.37E-10
Propylene Oxide 1.30E-02 0.00E+ 00|0.00E+00 0.00E+00 |0.00E+00 0.00E+00|0.00E+00 0.00E+00
Perchloroethylene 2.03E-03 2.78E-02 | 7.90E-06 1.60E-08 | 6.01E-07 1.22E-09| 3.01E-07 6.10E-10
TOTAL 1.99E-06 1.51E-07 7.56E-08

SENRISK2.XLS




ROHR INDUSTRIES - RIVERSIDE FACILITY
Exposure Scenario: Inhalation of Indicator Chemicals for Sensitive Receptors
Calculation Endpoint: Incremental Cancer Risk

ARLANZA SCHOOL

LCE

BLE

AVG

Carcinogens

CcPS ALC

LADD

RISK

ILADD

RISK

LADD

RISK

Acrylonitrile

1,3 Butadiene
Benzene

Carbon Tetrachloride
1,4-Dioxane
Ethylene Dichloride
Ethylene Oxide
Cadmium
Formaldehyde
Gasoline Vapors
Methylene Chloride
Nickel

Propylene Oxide
Perchloroethylene

1.02E+00 7.00E-05
9.80E-01 1.10E-04
1.02E-01 9.80E-04
1.47E-01 1.10E-02
2.70E-02 9.82E-03
7.70E-02 4.69E-02
3.08E-01 1.90E-03
1.47E+01 1.00E-05
4.55E-02 1.06E-03
297E-03 2.44E-02
3.50E-03 5.73E-01
8.4CE-01 6.00E-05
1.30E-02 1.00E-05
2.03E-03 2.39E-02

1.99E-08
3.13E-08
2.79E-07
3.13E-06
2.79E-06
1.33E-05
5.41E-07
2.85E-09
3.02E-07
6.95E-06
1.63E-04
1.71E-08
2.85E-09
6.80E-06

2.03E-08
3.07E-08
2.83E-08
4.60E-07
7.55E-08
1.03E-06
1.67E-07
4.18E-08
1.37E-08
2.06E-08
S5.71E-07
1.43E-08
3.70E-11
1.38E-08

1.52E-G9
2.38E-09
2.12E.08
2.38E-07
2 13E-07
1.01E-06
4.11E-08
217E-10
2.30E-08
5.29E-07
1.24E-05
1.30E-09
217E-10
5.17E-07

1.55E-08
2.33E-09
2.15E-09
3.50E-08
5.74E-09
7.81E-08
1.27E-08
3.18E-09
1.04E-09
1.57E-09
4.34E-08
1.09E-09
2.82E-12
1.05E-09

7.58E-10
1.19E-09
1.06E-08
1.19E-07
1.06E-07
5.07E-07
2.06E£-08
1.08E-10
1.15E-08
2.64E-07
6.20E-06
6.50E-10
1.08E-10
2.59E-07

7.73E-10
1.17E-09
1.08E-09
1.75E-08
2.37E-09
2.91E-08
L. 24E-09
f H9E-09
5.22E-10
7-85E-10
2.17E-08
5.46E-10
1.41E-12
5.25E-10

TOTAL

CREST HAVEN SCHOOL

2.48E-06

1.89E-07

9.45E-08

LCE

RME

AVG

Carcinogens

CPS AAC

LADD

RISK

LADD

RISK

LADD

RISK

Acrylonitrile

1,3 Butadiene
Benzene

Carbon Tetrachloride
1,4-Dioxane
Ethylene Dichloride
Elhylene Oxide
Cadmium
Formaldehyde
Gasoline Vapors
Methylene Chloride
Nickel

Propylene Oxide
Perchloroethylene

1.02E+00
9.80E-01
1.02E-01
1.47E-01
2.70E-02
7.70E-02
3.0BE-01
1.47E+01
4.55E-02
2.97E-03
3.50E-03
8.40E-01
1.30E-02
2.03E-03

5.00E-05
9.00E-05
5.50E-04
3.77E-03
5.67E-03
2.83E-02
6.40E-04
1.00E-05
5.90E-04
1.50E-02
3.26E-01
3.00E-05
2.00E-05
1.39E-02

1.42E-08
2.56E-08
1.57E-07
1.07E-06
1.61E-06
8.21E-06
1.82E-07
2.85E-09
1.68E-07
4.28E-06
9.29E-05
8.54E-09
5.69E-09
3.95E-06

1.45E-08
2.51E-08
1.59E-08
1.58E-07
4.36E-08
6.32E-07
5.61E-08
4.18E-08
7.64E-09
1.27E-08
3.25E-07
7.17E-09
7.40E-11
8.02E-09

1.08E-09
1.95E-09
1.19E-08
8.16E-08
1.23E-07
6.25E-07
1.39E-08
2.17E-10
1.28E-08
3.26E-07
7.07E-06
6.50E-10
4.33E-10
3.01E-07

1.10E-C9
1.91E-09
1.21E-09
1.20E-08
3.32E-09
4.81E-08
4.27E-09
3.18E-09
5.81E-10
9.67E-10
2.47E-08
5.46E-10
£.63E-12
6.11E-10

5.41E-10
9.75E-10
5.96E-09
4.08E-08
6.14E-08
3.12E-07
6.93E-03
1.08E-10
6.39E-09
1.63E-07
3.53E-06
3.25E-10
2.17E-10
1.50E-07

5.52E-1C
9.55E-10
6.04E-10
6.00E-09
1.66E-09
2.41E-08
2.13E-09
1.59E-09
2.91E-10
4.84E-10
1.24E-08
2.73E-10
2.82E-12
3.05E-10

TOTAL

1.35E-06

SENRISK2.XLS

1.03E-07

5.13E-08
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ROHR INDUSTRIES - RIVERSIDE FACILITY
Expoesure Scenario: Inhalation of Indicator Chemicals for Sensitive Receptors
Calculation Endpoint: Incremental Cancer Risk

LCE

RME

AVG

Carcinogens

CPS

AAC

LADD RISK

LADD RISK

LAGD

RISK

Acrylonitrile

1,3 Butadiene
Benzine

Carbon Telrachioride
1,4-Dioxane
Ethylene Dichloride
Ethylene Oxide
Cadmium
Formaldehyde
Gasoline Vapors
Methyiene Chloride
Nickel

Propyiene Oxide
Perchloroethylene

1.02E+00
9.80E-01
| 02E-01
1.47E-0"
2.70E-02
7.70E-02
3.08E-01
1.47E+01
4.55E-02
2.97E-03
3.50E-03
8.40E-01
1.30E-07
2.03E-03

8.00E-05
9.00E-05
6.70E-04
3.15E-03
7.51E-03
3.50E-02
5.50E-04
1.00E-05
7.00E-04
2.83E-02
4.25E-01
5.00E-05
1.00E-05
2.04E-02

2.28E-08
2.56E-08
1.91E-07
8.96E-07
2.14-06
9.96E-06
1.57E-07
2.85E-0¢
1.99E-07
8.06E-06
1.21E-04
1.42E-08
2.85E-09
5.82E-06

2.32E-08
2.51E-08
1.94E-08
1.32E-07
5.77E-08
7.67E-07
4.82E-08
4.18E-08
9.06F-09
2.39E-08
4.23E-07
1.20E-08
3.70E-11
1.18E-08

1.77E-09
1.91E-09
1.47E-09
1.00E-08
4.39E-09
5.84E-08
3.67E-09
3.18E-09
6.90E-10
1.82E-09
3.22E-08
9.10E-10
2.82E-12
8.99E-10

1.73E-09
1.95E-09
1.45E-08
6.62E-08
1.63E-07
7.58E-07
1.19E-08
2.17E-10
1.52E-08
6.13E-07
9.20E-06
1.08E-09
2.17E-10
4,43E-07

8.66E-10
9.75E-10
7.26E-09
3.41E-08
8.13E-08
3.73E-07
5.96E-09
1.08E-10
7.58E-09
3.07E-07
4.60E-06
5.41E-10
1.08E-10
2.21E-07

8.84E-10
9.55E-10
7.36E-10
5.01E-09
2.20E-09
2.92E-08
1.83E-09
1.59E-09
3.45E-10
9.11E-10
1.61E-08
4.55E-10
1.41E-12
4.49€E-10

TOTAL

WELLS SCHOOL

1.59E-06

1.21E-07

6.06E-08

LCE

RME

AVG

Carcinogens

CPS

- AAC

LADD RISK

LADD RISK

LADD

RISK

Acrylonitrile

1.3 Butadien:
Benzene

Carbon Tetrachloride
1,4-Dioxane
Ethylene Dichloride
Ethylene Oxide
Cadmium
Formaldehyde
Gasoline Vapors
Methylene Chloride
Nickel

Propylene Oxide
Perchloroethylene

1.02E+00
9.80E-01
1.02E-01
1.47E-01
2.70E-02
7.70E-02
3.08E-01
1.47E4+ M1
4.55E-02
2.97E-03
3.50E-03
8.40E-01
1.30E-02
2.03E-03

4.00E-05

5.00E-0¢

4.10E-03

2.59E-03

3.79E-03
1.80E-02
4.40E-04
1.00E-05
4.40F 04
117 92
2.09E-01

2.00E-05
0.00E+00
9.17E-03

1.14E-08
1.42E-08
1.17E-06
7.37E-07
1.08E-06
5.13E-06
1.25E-07
2.85E-09
1.25E-07
3.34E-06

1.16E-08
1.39E-08
1.18E-07
1.08E-07
2.91E-08
3.95E-07
3.86E-08
4,18E-08
5.70E-09
9.91E-09
5.94E-05 2.08E-07
5.69E-09 4.78E-09
0.00E+00 0.00E+00
2.61E-06 5.30E-09

8.84E-10
1.06E-09
9.01E-09
8.25E-09
2.22E-09
3.00E-08
2.93E-09
3.18E-09
4.34E-10
7.54E-10
452E-06 1.58E-08
4.33E-10  3.64E-10
0.00E+00 0.00E+00
1.99E-07 4.03E-10

8.66E-10
1.08E-09
8.88E-08
5.61E-08
8.21E-08
3.90E-07
9.53E-09
2.17E-10
9.53E-09
2.54E-07

4.33E-10
5.41E-10
4.44E-08
2.80E-08
4,10E-08
1.95E-07
4.76E-09
1.08E-10
4.76E-09
1.27E-07
2.26E-06
217E-10
0.00E+00
9.93E-08

4.42E-10
5.31E-10
4.51E-09
4.12E-09
1.11E-03
1.50E-08
1.47E-09
1.59E-09
2.17E-10
3.77E-10
7.91E-09
1.82E-10
0.C0E+00
2.02E-10

TOTAL

9.90E-07

7.53E-08

SENRISK2.XLS

3.77E-08




ROHR INDUSTRIES - RIVERSIDE FACILITY
Exposure Scenario: Inhalation of Indicator Chemicals for Sensitive Receptors
Calculation Endpoint: Incremental Cancer Risk

JACKSON SCHOOL

LCE

RME

AVG

Carcinogens

CPS

AAC

LADD

RISK

LADD

RISK

LADD

RISK

Acryionitrile

1,3 Butadiene
Benzene

Carbon Tetrachloride
-11,4-Dioxane
Ethylene Dichloride
Ethylene Oxide
Cadmium
Formaidenyde
Gasoline Vapors
Methylene Chloride
Nickel

Propylene Oxide
Perchloroethylene

1.02E+00
9.80E-01
1.02E-01
1.47E-01
2.70E-02
7.70E-02
3.08E-01
1.47E+01
4.55E-02
2.97E-03
3.50E-03
8.40E-01
1.30E-02
2.03E-03

4.00E-05
5.00E-05
5.30E-04
2.37E-03
5.12E-03
2.57E-02
4.10E-04
1.00E-05
5.50E-04
1.50E-02
2.75E-01
3.00E-05
1.00E-05
1.30E-02

1.14E-08
1.42E-08
1.51E-07
6.74E-07
1.4GE-06
7.32E-06
1.17E-07
2.85E-09
1.57E-07
4.27E-06
7.83E-05
8.54E-09
2.85E-09
3.70E-06

1.16E-08
1.29E-08
1.53E-08
9.91E-08
3.93E-08
5.64E-07
3.59E-08
4.18E-08
7.12E-09
1.27E-08
2.74E-07
7.17E-09
3.70E-11
7.52E-09

8.66E-10
1.08E-09
1.15E-08
5.13E-08
1.11EQ7
5.57E-07
8.88E-09
2.17E-10
1.19E-08
3.25E-07
5.96E-06
6.50E-10
2.17e-10
2.82E-07

8.84E-10
1.06E-03
1.17E-09
7.55E-09
2.99E-09
4.29E-08
2.73E-09
3.18E-09
5.42E-10
9.65E-10
2.09E-08
5.46E-10
2.82E-12
5.72E-10

4.33E-10
5.41E-10
5.74E-09
2.57E-08
5.54E-08
2.79E-07
4.44E-09
1.08E-10
5.96E-09
1.63E-07
2.98E-06
3.25E-10
1.08E-10
1.41E-07

4.42E-10
5.31E-10
5.83E-10
3.77E-09
1.50E-09
2.15E-08
1.37E-09
1.59E-09
2.71E-10
4.83E-10
1.04E-08
2.73E-10
1.41E-12
2.86E-10

TOTAL

1.13E-06

SENRISK2.XLS

8.60E-08

4.30E-08
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ROHR INDUSTRIES - RIVERSIDE FACILITY
Exposure Scenario: Inhalation of indicstor Chemicals for Sensitive Receptors
Calculation Endpoint: Incrementai Cancer Risk
CHEMICA'.S WITH SCREENING UNIT RISK FACTORS

FARADISE DAY SCHOOL

LCE

RIME

AVG

Carcinogens

CPS

AAC LADD

RISK

LADC

RISK

LADD

RISK

Isocyanates

3.50E-02

2.53E-02 | 7.20E-06

2.52E-07

5.48E-07

1.92E-08

2.74E-07

9.58E-09

ARLANZA SCHOOL

LCE

KRME

AVG

Carcinogens

CPS

AAC LADD

LADD

RISK

LADD

Isocyanates

3.50E-02

1.93E-02 | 5.4BE-06

4.17E-07

1.46E-08

2.08E-07

CREST HAVEN SCHOOL

LCE

RME

AVG

Carcinogens

CPS

AAC LADD

RISK

LADD

RISK

LADD

RISK

Isocyanates

3.50E-02

1.91E-02 | 5.43E-06

1.90E-07

4.13E-07

1.45E-08

2.07E-07

7.24E-09

FOOTHILL SCHOOL

LCE

RME

AVG

Carcinogens

CPS

AAC LADD

RISK

LADD

RISK

LADD

RISK

Isocyanates

3.50E-02

|
1.86E-02 | 5.29E-06

1.85E-07

4.03E-07

1.41E-08

2.01E-07

7.08E-09

WELLS SCHOOL

LCE

RME

AVG

Carcinogens

CPS

AAC LADD

RISK

LAGD

RISK

LADD

isocyanates

3.50E-02

9.36E-03 | 2.66E-05

9.32E-G8

2.03E-07

7.09E-09

1.01E-07

JACKSON SCHOOL

LCE

RME

AVG

Carcinogens

CPS

AAC LADD

RISK

LADD

RISK

LADD

Isocyanates

3.50E-02

1.14E-02 | 3.25E-06

1.14E-07

2.48E-07

8.66E-C9

1.24E-07

SENRISK2.XLS




VEGETA.XLS

ROHR INDUSTRIES, INC. - RIVERSIDE FACILITY Page1o0f7
Expesure Scenario: Ingestion of Cadmium in Homegrown Vegetables
Calculation Endpoint: Deposition of Chemical on Soil per Day

EQUATION

Dep = GLC * Dep-rate * CF1

SYMBOLS AND DESCRIPTIONS UNITS LCE RME AVER

GLC = Modeled ground-level ug/m*3 2.60E-04 2.60E-04  2.60E-04
concentration

Dep-rate = Vertical rate of deposition m / sec 2.00E-02 2.00E-02 2.00E-02

CF1 = Converslon factor sec / day 8.64E+04 B8.64E+04 8.64E+04

Dep = Deposition on the affected soil ~ ug/m”*2-day 4.49E-01 4.49E-01 4.49E-01
area per day
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VEGETA.XLS

ROHR INDUSTRIES, INC. - RIVERSIDE FACILITY Page2of 7
Exposure Scenario: Ingestion of Cadmium in Homegrown Vegetables
Calculation Endpoint: Average cornicentration in soif

EQUATICNS

X = [{EXP(-Ks * Tf) - EXP(-Ks * To)} / Ks] + Tt
Ks = 0.693 / T%

Tt=Tf-To

Cs = Dep * X / (Ks * SD * BD * TI)

SYMBOLS AND DESCRIPTIONS UNITS LCE RME AVER
T = Chemical specific soil half-life days 1.00E+08 1.00E+08 1.00E+08
Ks = Soil elimination constant 1/day 6.93E-09  6.93E-09  6.93E-09
To = Beginning of evaluation period days 0 0 0

Tf = End of evaluation period days 25550 10950 3285
Tt = Total days of exposure period days 25550 10950 2285

X = Integral function days 2.26E+00  4.15E-01 3.74E-02
SD = Soil mixing depth m 1.50E-01 1.50E-01 1.50E-01
BD = Soil bulk density kg/m"3 1.33E+03 1.33E+03 1.33E+03
Tl = Total days In lifetime days 25550 27375 27375
Cs = Average modeled so!! ug/kg { E
concentration over the evaluation period
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VEGETA.XLS

ROHR INDUSTRIES, INC. - RIVERSIDE FACILITY Page3o0i7
Exposure Scenario: Ingestion of Cadmium in Homegrown Vegetables
Calculation Endpoint: Concentration due to direct deposition
EQUATIONS
Cdepv = [Dep*IF / (k*Y)] * [1-EXP (-k * T)]
PARAMETERS AND DESCRIPTIONS UNITS LCE RME AVG
Dep = Deposition of chemical on vegetation pg/m-2/day  4.49E-01 4.49E-01 4.49c-01
IF = Interception fraction unitless 0.2 0.15 0.1
k = Weathering Constant 1/day 4.95E-02 4.95E-02 4.95E-02
( = Yield kg/m~2 2 2 2
EXP = Exponent base e unitless 2.72E+00 2.72E+00 2.72£+00
T = Growth period of plant days 90 67.5
Cdepv = Modeled concentration due to direct pg/«g 9.0E<c1  6.6E-01
deposition




VEGETA.XLS

ROHR INDUSTRIES, INC. - RIVERSIDE FACILITY Pagedof 7
Exposure Scenario: Ingestion of Cadmiuin in Homegrown Vegelables
Calculation Endpoint: Concentrations due to root uptake

EQUATIONS

Ctrans = Cs * UF2

PARAMETERS AND DESCRIPTIONS UNITS LCE RME AVG

Cs = Average modeled concentration of chemical Hg/kg 2.87E+01 4.92E+00 4.43E-01
In soil

UF2 = Uptake factor unitless ~ 6.0E-02 6.0E-02  6.0E-02
Ctrans = Concentration due to root uptake ; :




VEGETA.XLS

ROHR INDUSTRIES, INC. - RIVERSIDE FACILITY Page5ot7
Exposure Scenario: Ingestion of Cadmium in Homegrown Vegetables
Calculation Endpoint: Total concentration in plants

TOTAL CONCENTRATIONS IN PLANTS

EQUATIONS

Cf = Cdepv * BIO + Ctrans

PARAMETERS AND DESCRIPTIONS UNITS LCE RME AVG

Cdepv = Modeled concentration due to direct ua/kg 8.97E-01 6.57E-01 4.05E-01
deposition .

BIO = Bioavailability factor of chemical unitless 1

Ctrans = Concentration due to root uptake Hg/kg 1.72E+00 E-

Ct = Concentration of chemical in/on vegetation pg/kg | 2.8E+00  9.5E-01




VEGETA.XLS

ROHR INDUSTRIES, INC. - RIVERSIDE FACILITY Pagecof 7
Exposure Scenario: ingestion of Cadmium in Homegrown Vegetables
Calculation Endprint: Dose of chemical from ingestion of plants

EQUATIONS

D-p=Cf*IF*GI*L/BW* 1/CF1

PARAMETERS AND DESCRIPTIONS UNITS LCE RME AVG

Cf = Concentration of chemical in plant ug/kg 2.62E+00 9.52E-01 4.31E-01
IF = Consumption of plant type kg/day 0.34 0.34 0.34
Gl = Gastrointestinal absorption factor unitiess 0.1 0.1 0.1

L = Fraction of plant type homegrown unitless 0.4 0.4 0.25
BW = Average body weight kg 70 70

CF1 = Conversion factor Hg/mg 1000 1000

D-p = Dose due to plant ingestion mg/kg-day E07




VEGETA.XLS

ROHR INCUSTRIEZ, INC. - RIVERSICE FACILITY Page7 ol 7
Exposure Scenario: Ingestion of Cadmium in Homegrown Vegelables
Calculation Endpoint: Hazard Indices

EQUATIONS

HI = D-p /RID

PARAMETERS AND DESCRIPTIONS UNITS LCE RME AVG

D-p = Dose due to plant ingestion mg/kg-day 5.09E-07 1.85E-07 5.24E-08
RID = Chemical reference dose mg/kg-day
HI = Hazard index unitless
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DERMAL.XLS
& ROHR INDUSTRIES, INC. - RIVERSIDE FACILITY
" Page 10f 4

Exposure Pathway: Dermal Contact with Cadmium in Soil
Calculation Endpoint Deposition nf Chemical on Soil per Day

EQUATION

Oep = GLC * Der-rate * CF1

SYMBOLS AND DESCRIPTIONS UNITS LCE RME AVER

% GLC = Modeled Ground-level concentration ug/m™3 2.60E-04 2.60E-04 2.60E-04
Dep-rate = Vertical rate of deposition m / sec 2.00E-02 2.00E-02 2.00E-02
CF1 = Conversion factor sec / day 8.64E+04 B8.64E+04 8.64E+04

49E: 9E-01

Dep = Deposiion on the affected < oil Hg/mT2-day
area per day
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DERMAL.XLS

ROHR INDUSTRIES, INC. - RIVERSIDE FACILITY

Page zZof 4
Exposure Pathway: Dermal Contact With Cadmium in Soil
Calculation Endpoint: Average Concentration in Soil Qver the Evaluation Period

EQUATIONS

X = [{EXP(-Ks * Tf) - EXP(-Ks * To)} / Ks] + Tt
Ks = 0.693 / T%

Tt=Tf-To

Cs =Dep*X/(Ks*SD*BD*T)

SYMBOLS AND DESCRIPTIONS UNITS LCE RME AVER
T = Chemical specific soil half-life days 1.00E+08 1.00E+08 1.00E+08
Ks = Soil elimination constant days 6.93E-09 6.93E-09 6.93E-09
To = Beginning of evaluation period days 0 0 0

Tf = End of evaluation period days 25550 10950 3285
Tt = Total days of exposure period days 25550 10950 3285

X = Integral function unitless 2.26E+00  4.15E-01 3.74E-02
SD = Soil mixing depth m 1.00E-02 1.00E-02 1.00E-02

BD = Soil bulk density kg/m~3 1.33E+03 1.33E+03 1.33E+03

Tl = Total days in lifetime days 25550 27375

Cs = Average modeled soil concentration ug/kg - d. 4E +00
over the evaluation period




DERMAL.XLS

ROHR INDUSTRIES, INC. - RIVERSIDE FACILITY
Page 3of 4

Exposure Pathway: Dermal Contact with Cadmium in Soil
Calculation Endpoint: Exposure dose through dermal absorption

EQUATION

Dose-dermal = Cs * SA * SL * ABS * ED * EY * 1/ABW * 1/CF2 * 1/AT

SYMBOLS AND DESCRIPTIONS UNITS LCE RME AVG

Cs = Average modeled soil concentration ug / kg 431E+02 7.38E+01 6.64E+00
over the evaluation period
SA = Surface area of exposed skin cm”2 466E+03 4.05E+03 1.98E+03
SL = Soil loading on skin mg / cm”"2-day 5.00E-01 5.00E-01 5.00E-01
ABS = Fraction absorbed across skin unitless 1.00E-02 1.00E-02 1.00E-02
ED = Exposure duration days/year 3.65E+02 5.20E+01 2.60E+01
EY = Exposure duraticn years 7.00E+01 3.00E+01 9.00FE +00
AT = Averaging Time days 2.56E+04 1.10E+04 3.29E+03
ABW = Average body weight kg 7.00E+01 7.00E+01 7.00E+01
CF2 = Converslon factor ug / kg
Dose-dermal = Exposure dose through mg/kg-'ay
dermal absorption

pr ¥




DERMAL.XLS

ROHR INDUSTRIES, INC. - RIVERSIDE FACILITY
Page 4 of 4

Exposure Pathway: Dermal Contact with Cadmiuria in Soil
Calculation Endpoint: Hazard Indices

EQUATION

HI = Dose-d / RID

SYMBOLS AND DESCRIPTIONS UNITS LCE RME AVG

Dose-d = Exposure dose through dermal mg/kg-day 1.43E-07  3.04E-09  6.69E-11
absorption

RID = Reference dose mq/kg-day

Hi = Hazard Index unitless

s l
¢




INGSOILXLS

ROHR INDUSTRIES, INC. - RIVERSIDE FACILITY
Page1o0f3

Exposure Pathway: Incidental ingestion of Cadmium in Soil
Calculation Endpoint: Deposition of Chemical on Soil per Day

EQUATION

Dep = GLC * Dep-rate * CF1

SYMBOLS AND DESCRIPTIONS UNITS LCE RME AVER

GLC = Modeled ground-level concentration  pg/m”3 2.60E-04 2.60E-04 2.60E-04

Dep-rate = Vertical rate of deposition m / sec 2.00E-02 2.00E-N2 2.00E-02

CF1 = Conversion factor sec / day 8.64E+04 8.64E4 U4 B.64E+04

Dep = Deposition on the affected soil Hg/m-2-day
area per day
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INGSOIL.XLS

ROHR INDUSTRIES, INC. - RIVERSIDE FACILITY

Page2of 3
Exposure Pathway: Incidental Ingestinn of Cadmium in Soil
Calculation Endpoint: Average Concentration in Soil Over the Evaluation Period

EQUATIONS

X = [{EXP{-Ks * Tf) - EXP(-Ks * To)} / Ks] + Tt
Ks = 0.693 / T%

Tt=Tf-To

Cs = Dep* X / (Ks * SD * BD * Tl)

SYMBOLS AND DESCRIPTIONS UNITS LCE RME  AVER
T% = Chemical sperific soil half-lif2 days 1.00E+08 1.00E+08 @ 5408
Ks = Soil elimination constant days 6.93E-09 6.93E-0¢ 6.93E-09
To = Beginning of evaluation period days 0 0 0

Tt = End of evaluation period aays 25550 10950 3285

Tt = Total days of exposure period days 25550 10950 3285

X = Integral function unitless 2.26F.400 4.15E-01 3.74E-02

. SD = Soil mixing depth m 1.002.02 1.00E-02 1.00E-02

BD = Soil bulk density kg/m"3 1.33E+03 1.33E+03 1.33E+03
50

Tl = Total days in lifetime days
Cs = Average modeled soil concentration ug/kg
over the evaluation period

27375 27375
BAE+

00,




INGSOIL.XLS

ROHR INDUSTRIES, INC. - RIVERSIDE FACILITY
Page 3 of 2
HAZARD INDEX
Exposure Pathway: Incidental Ingestion of Cadmium in Soil
Calcuiation Endpoint: Hazard Index

EQUATION
Dose-s = Cs*Is * Gl * BIO * CF2 *ED * EY/ (ABW * CF3 * AT)
HI = Dose-s / RfD

SYMBOLS AND DESCRIPTIONS UNITS LCE RME AVER

Cs = Average modeled soil concentration  ug/kg 4.31E+02 7.38E+01 6.64E+00
over the evaluation period

Is = Lifetime average ingestion rate mg/day 1.50E+02 1.00E+02 1.00E+02
per day for soil

Gl = Gastrointestinal absorption factor unitless 1.00E+00 1.00E+00 1.00E+00

BIO = Bloavailability unitless 1.00E+00 1.00E+00 1.00E+00

CF2 = Conversion factor kg/mg 1.00E-06 1.00E-06 1.00Z-06

ABW = Average body weight kg 7.00E+01 7.00E+01 7.00E+01

CF3 = Converslon factor ug/mg 1 00E+03 1.00E+0Q3 1.00E+03

ED = Expcsure Duration days/year 3.65E+02 5.20E+01 2.60E+01

EY = Exposure Duration years 7.00E+01 3.00E+01 9.00E+00

AT = Averaging Time days 256E+04 1.10E+04 3.29E+03

Dose-s = Exposure dose through mg/kg-day 9.23E-07 1.50E-08 6.76E-10
ingestion of soil

RfD = Referance Dose mg/kg-day

HI = Hazard Index unitless
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E-2

TOXICOLOGICAL PROFILES
E.1 TOXICOLOGICAL PROFILE FOR METHYLENE CHLORIDE

Methylene chloride (dichloromethane or DCM) is widely used in paint removers, as a
solvent for plastics, as a degreasing agent, in propellant mixtures for aerosol sprays, and as
a blowing agent in foams (ACGIH, 1986). Methylene chloride is also used in the
manufacture of plastics, textiles, photographic film, photoresistant coatings, as a
decaffeinating agent for spices and hops, and as a solvent carrier in the manufacture of
herbicides and insecticides (EPA, 1983a). The primary source of methylene chloride is
considered to be anthropogenic; natural scurces that may exist are thought to contribute
little to the environment.

Methylene chloride is a colorless, volatile liquid that has a mild, sweet odor. The odor
threshold is between 200 and 300 ppm. It is soluble in water and a variety of organic
solvents including alcohols and ethers. The log K, for methylene chloride is 1.30. Its vapor
pressure is 436 mmHg at 23°C and its boiling point is 40°C. The chemical and physical
properiies of methylene chloride are listed in TABLE E-1.

E.1.1 Environmental Fate

Because of its volatility and dispersive use pattern, the majority of the methylene chloride
produced is emitted into the atmosphere. Of the methylene chloride produced in the
United States, approximately 85 percent is estimated to enter the environment through
sewage treatment plants and is then discharged to surface waters, deposited on land, or
cmitted to the atmosphere (EPA, 1983b).

Emissions of methylene chloride to the atmosphere readily disperse and may be transported
long distances from the source. Degradation occurs through reaction with hydroxyl radicals.

This veaction is considered the primary tropospheric chemical scavenging process for
methylene chloride (ATSDR, 1987). A small percentage (1%) of methylene chioride will
diffuse to the stratosphere where it will rapidly degrade by photolysis and reaction with
chlorine radicals. Because it is moderately soluble in water, methylene chloride is expected
to return to earth in rain (HSDB, 1987). Methylene cliloride is not expected to accumulate
significantly in the atmosphere. The lifetime of methylene chloride in the troposphere,
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under typical conditions, ranges from a minimum of a few months to a maximum of 1.4
years (EPA, 19854, as cited in ATSDR, 1987).

Soil fate processes are expected to include volatilization, leaching, and biodegradation.
Adsorption to soil is not expected to be significant, and leaching and transport into
groundwater may occur. Bioaccumulation and bioconcentration of methylene chloride are
not predicted to be significant in aquatic environments due to its low octanol-water
coefficient.
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TABLE E-1

PHYSICAL AND CHEMICAL PROPERTIES OF METHYLENE: CHLORIDE

PROPERTY

VALUE

REFERENCE

Molccular Formula
Molccular Weight
Appcarance

Odor

Odor Threshold
Meclting Point
Boiling Point

Solubility
Water (20-30°C)
Organic Solvents

Vapor Pressure

Vapor Density (Air = 1)

Specilic Gravity

Partition Coclficients
octanol-water (K_, )log
organic-carbon (K

Flashpoint (Mcthod uscd)
Flammablc Limits in Air

Evaporation Ratc
(ether = 1)

% Volatile by Volume

CH2CL2

84.93 g/mol
Colorless liquid
Mild, swecet

~5200 - 300 ppm

-95 o -97C

40°C (@ 760 mmHg)

20,000 mg/L
Miscible with a wide varicty of
organic solvents

20°C (349 mmig)
25°C (436 mmHg)
30°C (531 mmHg)

29
132 @ B5°C

1.30
8.8 g/ml

Nonc (TCC)
12-19% (vol) @ 100°C
0.7

100

EPA, 1983
ATSDR, 1987
ATSDR, 1987
MSDS, 1989
MSDS, 1989
CEPA, 1983
ATSDR, 1987

ATSDR, 1987
ATSDR, 1987

EPA, 1983b

MSDS, 1989
MSDS, 1989

ATSDR, 1987
ATSDR, 1687

MSDS, 1989
MSDS, 1989
MSDS, 1989

MSDS, 1989
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E.1.2 Taxicokinetics

Methylene chloride is thought to be metabolized via two pathways: (1) an oxidative, mixed
function oxidase (MFO) microsomal pathway mediated by the P-450 system that yields CO
and CO,, and (2) a cytosolic glutathione-S-transferase (GST) pathway that yields CO,
(ATSDR, 1987). Each pathway is capable of producing a metabolically active intermediate
that is theoretically capable of binding irreversibly to cellular macromolecules (Ahmed et
al., as cited in EPA, 1987b). At low exposures the two pathways are thought to be active
(EPA, 1987a). Biochemical and toxicological studies have suggested that GST metabolites
are responsible for the toxicity of methylene chloride (Reitz et al., 1989), but the data are
limited (EPA, 1987a).

Methylene chloride is readily absorbed in the respiratory and gastrointestinal (GI) tract. In
humans, blood concentrations of methylene chloride increase linearly with inhalation of low
concentrations. At high exposure concentrations, saturation of the blood occurs (ATSDR,
1987). Duration of exposure, physical activity (increased ventilation and cardiac output),
and amount of body fat are directly reiated to the absorption of methylene chloride (EPA,
1983b).

Absorption of methylene chloride through skin from direct liquid contact or immersion
occurs at a slower rate than other exposure routes (EPA, 1983b). Maksimov et al. (1977,
cited in ATSDR, 1987) measured small concentration increases in most tissues 1 and 2
hours after immersing rat tails in methylene chloride. Concentrations of methylene chloride
in fatty tissues increased markedly up to 3 hours post-exposure and tissue levels remained
elevated for up to 4 hours post-exposure.

The distribution of methylere chloride in tissues is consistent with its lipophilic nature and
moderate water solubility (EPA, 1983b). Following inhalation of “C-methylene chloride at
500 ppm for 1 hour in rats, radioactivity was detected in the liver, brain, and fatty tissues
(Carlsson and Hultengren, 1975, as cited in ATSDR, 1987). There is some evidence of
methylene chloride accumulation in human lipid tissues. Engstrom and Bjurstrom (1977,
as cited in ATSDR, 1987) exposed 6 slim and 6 obese subjects to 2600 mg/m? (750 ppm)
methylene chloride for 1 hour. Following exposure, adipose tissue contained 28 to 35% of
the total uptake and correlated with degree of obesity and body weight.

Copyright ® ENVIROLOGIC DATA, 1992, All rights reserved. This document contains CONFIDENTIAL Information,
No pa 01' It may be reprcduced or tranemitted In any form or by any means without vritten permission from the Company. 6/29/92
o this copyright s strictly prohibited and constitutes misappropriation of Company property, 023401053




E-6 FINAL

Elimination of methylene chloride from the body is dominated by two processes: first order
pulmonary elimination of unchznged methylene chloride and hepatic metabolism (EPA,
1985a). Following GI tract absorption, methylene chloride may undergo first-pass hepatic
metabolism and elimination before reaching systemic circulation (ATSDR, 1987).

Following single oral (gavage) doses of 1 or 50 mg/kg C-methylene chloride in rats,
recovery in urine, feces, and exhaled air was virtually complete (92 to 96 percent) (McKenna
and Zempel, 1981, as cited in EPA, 1983b). The highest concentrations of radioactivity
were detected in the liver, kidney and lung and the lowest was found in the lipid tissues
(McKenna and Zempel, 1981, as cited in ATSDR, 1987). Other tissue distribution studies
from administration of oral doses for 14 days revealed distributions of the dose in the blood,
liver anu carcass (Angelo et al., 1986a,b, as cited in ATSDR, 1987).

Huraan inhalation exposure studies (n=11) conducted by DeVincenzo et al. (1972) detected
less than 2% unaltered methylene chloride in urine samples (ATSDR, 1987). In rats
administered oral doses of 1 or 50 mg/kg methylene chloride, McKenna and Zempel (1981)
found 12.3 and 72% of nchanged methylene chloride in expired air; less than 1% was in
feces; and 5% and 2% in urine at the two dose levels (ATSDR, 1987).

E1l3 Genotoxicity

Methylene chloride produced weak positive results in the investigation of point mutations
in Saimonella and other bacteria (EPA, 1987a). Three strains of Salmoriella when exposed
to methylene chloride vapor in gas tight chambe.+, exhibited a dose related response in the
presence and absence of metabolic-activating enzymes (EPA, 1985a). Point mutation and
mitotic recombinant assays of yeast have produced mixed results. Sex-linked recessive lethal
mutations in Drosophila have also produced mixed results. The positive studies reveal that
methylene chloride is a weak mutagen in non-mammalian species.

Methylene chloride has produced mixed results with i5. vitro mammalian test systems and
largely negative results in mammalian cells in vivo (EPA, 1987b). Chromosomal damage
studies have shown methylene chloride to be clastogenic (causing chromosomal breakage)
both with and without the presence of a metabolic system. In vitro tests for unscheduled
DNA synthesis (UDS) (indicative of DNA repair) proved negative in assays of rat
hepatocytes, human fibroblasts, and human lymphocytes (EPA, 1987b). Chromosomal
mutation assays gave mixed results with one positive study in Chinese hamster cells (EPA,

1987b).

Copyright © ENVIROLOGIC DATA, 1992. Al rights reservad. This cocument contalns CONFIDENTIAL Information,
No part of t may be rep. oduced or transmitted In any form or by any maans without written permissicn hom the Company. 6/29/92
Any violation of this copyright Is strictly prohiblied and constiiutes misappropriation of Company property. 02340105)




E-7 FINAL

Ir vivo rat and mice mutagenicity studies have produced negative results. UDS studics
conducted on rat hepatocytes in vivo and DNA binding studies have not induced genotoxic
effects in rat and mouse liver and lung (Green et al., 1988). One study indicated significant
evidence of mitosis in the livers of B6C3F1 mice but due to study limitations the EPA did
not consider the results to be definitive (EFA, 1987a). Given the evidence of in vitro
clastogenicity and the insensitivity of the in vivo UDS and DNA binding :tudies, it was
concluded that methylene chloride may be a weak mutagen in mammalian systems (EPA,
1987b).

E.14 Acute and Chronic Toxicity in Animals
Acute Toxicity

A literatuie review of the acute effects of methylene chloride in animals indicated a varied
response. The Hazardous Substance Data Base reports an oral L.D. for rats of 167 mg/kg
(HSDB, 1987). Kimura er al. (1971, as cited in ATSDR, 1987) report an oral LDy, for rats
of 2,121 mg/kg. When laboratory animals inhaled methylere chloride, LC,, values ranged
from 11,600 ppm to 16,000 ppm (ATSDR, 1987).

Because of its high volatility, the primary exposure route for methylene chloride is via
inhalation. Short-term inhalation studies show that methylene chloride produced central
nervous system effects above 6,000 ppm for 2.5 hours (Weinsiein ef al., 1972a, as cited in
ATSDR, 1987) and behavioral effects above 500 ppm 6 hours daily for 4 days (Savoleinen
et al., 1977, as cited in ATSDR, 1987). Acute and chronic studies show the liver to be a
target organ following methylene chloride exposure. Histomorphological changes occur
following short-term inhalation exposure at high dose icvels (5200 ppm; fo- six hours to
seven days (Weinstetn et al, 1972, as cited in ATSDR, 1987) and alterations in cytochrome
activity occur at lower levels (500 ppm for 10 days) (Norpoth er al,, 1974, as cited in
ATSDR, 1987). Inhalatioa of 100 ppm for 100 days has produced liver effects (Weinstein
and Diamond, 1972b, as cited in ATSDR, 1987).

Chionic Toxicity

Long-term exposure to methylene chloride bas been studied in mice, rats and hamsters.
Ingestion of methylene chloride in drinking waier was studied in F344 rats and B6C3F1
mice. Inhalation of methylene chloride has been evaluated in five studies involving B6C3F 1
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mice, Sprague-Dawley (S-D) rats, Fisher 344 (F344) rais, and Syrian hamsters. These
studies have focused on the evaluation of the carcinogenic effects of methylene chloride.
Other toxic effects have been reported in some of these studies.

In a study performed by Dow Chemical, S-D rats inhaled 0, 500, 1,500, and 3,000 ppm
methylene chloride for 6 hours per day, 5 days per week, for two years. There was an
increase in sarcomas of the salivary gland rcgion in male rats. Since this finding was highly
unusval and not supported by other studies, it was postulated that a sialodacryoadenitis
infection acted with the methylene chloride exposure to produce these tumors. Both control
and treated female mice exhibited a high incidence of benign mammary tumors. A dose-
related increase of benign mammary tumors per tumor bearing animal was observed. An
insignificant increase of benign mainmary tumors in male rats at the highest dose level of
3500 ppm was also observed (Burek et al. 1984; EPA, 1985a). No increase in incidence of
any malignant tumors were observed in either sex at any dose level.

Nitschke, et al (1988) reported another Dow study in which S-D rats inhaled 0, 50, 200, and
500 ppm methylene chloride 6 hours daily, 5 days per week, for two years. There was an
increased incidence in hepatocellular vacuolization in male and feinale rats exposed to 500
ppm methylene chloride. Exposure to 500 ppm caused an increase in multinucleated
hepalocytes and spontaneous benign tumors in female rats. No increased incidence in
malignant tumors was observed in either sex at any dose level.

In a 1986 National Toxicology Program (NTP) study, F744 rats were exposed to methylene
chloride levels of 0, 1000, 2000, or 4000 ppm for 6 hours per day, 5 days per week, for 102
weeks (Mennar, et al. 1988). Both female and male mice exhibited a dose-related increasec

incidence of benign mammary tumors.

B6C3F1 mice were also studied by NTP. Dose levels were 0, 2000, or 4000 ppm for 6 hours
per day, 5 days per week, for 102 weeks. There was a significant increase in the incidence
of lung and liver tumors in both sexes. There were also dose-related incrcases in multiple
tumors (Mennar et al., 1988).

The National Coffee Association (NCA) sponsored a study in which F344 rats were exposed
to methylene chloride in their drinki;lg water for two years. Dose levels of 0, 5, 50, 125, and
250 mg/kg-day were administered to a total of 500 animals per sex (Serota, 1986).
Treatment-related changes in hepatic histomorphelogy were observed in both sexes afier 78
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weeks of treatment. At doses of 50 and 250 mg/kg-day female rats showed a significant
increase of liver tumors in a dose dependent fashion when compared to study controls
(p<0.05) but not when compared to historic controls. The incidence of liver tumors was not
increased in the 125 mg/kg-day group. The authors concluded that the observed response
in the 50 and 250 mg/kg-day groups was not associated with ingestion of methylene chloride.

In another study sponsored by the NCA, Serota et al., studied the effect of ingestion of
methylene chloride in drinking water (1986b, as cited in EPA, 1985a). B6C3F1 mice
ingested 0, 60, 125, 185, and 250 mg methylene chloride/kg-day. Male mice exhibited a
significant (p<0.05) ircrease in hepatic tumors at dose levels of 125 and 185 mg/kg-day
when compared (o study controls, but not when compared to historical controls. At 250
mg/kg-day, there was an increase in hepatic tumors in males but the statistical p value was
above the chosen test significance level of 0.05. Female mice showed no treatment-related
increase in tumor incidence.

In light of the evidence presented by these studies, IARC (1986) and EPA (1987b) have
determined that there is sufficient evidence oi methylene chloride carcinogenicity in
experimental animals.

Developmental and Reproductive Effects

In a study conducted by Schwetz (1975), Swiss Webster mice inhaled 1,250 ppm of
methylene chloride for 7 hours per day during days 6 through 15 of gestation. Maternal
effects included significant increases in maternal body weight, maternal absolute liver
weight, and increases in COHb levels which returned to control levels within 24 hours. A
statistically significant number of litters contained fetuses with a single extra center of
ossification.  Since this common finding in mice is thought to reflect embryonic
deveiopment, this observation may have been due to an ac-eleration of development or due

to a chance occurrence.

Schwetz et al. (1975) observed a significant increase in dilated renal pelvis among Sprague-
Dawley rats exposed to methylene chioride but this finding may have been due to a delay
in development (EPA 1985a). Also observed was a significant increase in absolute (but not
relative) maternal liver weight v.hen compared to controls. No effect on maternal body
weight was observed. As in the mice study, maternal COHb levels were elevated but
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returned to the level of control values within 24 hours. There was no effect on reproductive
parameters such as litter size, number of resorptions, implantation sites per liiter, fetal sex
ratios, and fetal body weight.

Hardin and Manson (1980) conducted a study in which female rats were exposed to 4,500
ppm methylene chloride through inhalation for 6 hours per day, for 7 days per week.
Treatment groups consisted of rats that were cxposed only prior to gestaticn, rats that were
exposed both prior to and during gestation through day 17, and rats that were exposed only
during gestation through day 17. Maternal liver weights were signiticantly increased and
fetal weights were significantly decreased in both treatment groups exposed tc methylene
chloride during gestation. There was no other significant adverse cifects observed.

In a two generation study, Nitschke et al. (1988) evaluated fertility, litter size, neonatal
growth, and survival of F344 rats exposed to methylene chloride by inhalation. Dose levels
were 0, 100, 500, or 1,500 ppm and the exposure duration was 6 hours per day, S days per
week, for 14 weeks. No adverse effects on reproductive parameters, neonatal survival, or
neonatal growth were observed. There were no treatment related gross pathologic
observations in adults and weanlings. Histopathologic examination of tissues from the
weanlings did not reveal lesions attributed to methylene chloride.

EidS5 Acute and Chronic Toxicity in Humans

Acute Toxicity

Case studies of acute methylene chloride poisoning from paint remover have demonstrated
that inhalation of high concentrations or ingestion of large doses can be fatal. The lethal
concentrations, however, were not reported (ATSDR, 1987). Methylene chloride acts
primarily on the central nervous system (CNS), causing narcosis at high doses (Fodor and
Winneke, 1971; Winneke, 1974; Putz et al., 1976, as cited in IARC, 1986) and temporary
neurobehaviorai effects at doses as low as 200 ppm (Winneke, 1974; Putz et al., 1976, as
cited in IARC, 1986).

Chronic Toxicity in Humans
Ott et al. (1983, as cited in EPA, 1985a) examined employees occupationally exposed to
levels of methylene chloride that ranged from 60 to 475 ppm (208 to 1650 mg/m?). A dose-
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related increase in serum bilirubin was observed in exposed individuals. A consistent
positive association between total bilirubin and methylene chloride exposure was also
observed but tests that could have provided more insight into this finding were not
performed (EPA, 1985a)

Taskinene et al. (1986) studied the possible causes of spoataneous abortions among women
working in the Finrish: pharmaceutical industry (IARC, 1986). A case-control study design
was used in which 44 women who had spontaneous abortions were each matched with three
controls by age of conception. The odds ratio based on methylene chloride exposure, and
11 exposed cases was 2.3 (95% c.i., 1.0-5.7; p=0.06). The resuits of the study indicated an
increased risk associated with exposure to other solvents as well.

Two cohort studies examined the mortality incidence in workers occupationally exposed tc
methylene chloride. Friedlander et al. (1978) carried out a study on an Eastman Kodak
cohort using proportionate inortality and non-current prospective cohort mortality analyses.
Prospective mortality analysis was performed on 334 deaths in male workers exposed to
between 30 to 125 ppm methylene chloride for up to 30 years. No significant difference was
found between observed and expected numbers for ary specific cancer site. The prospective
cohert mortality study included all 751 "hourly" malc workers employed in the methylene
chloride area. When compared to industrial controls the cohort showed no excess cancer
mortality. When compared to upstate New York males the cohort lLiad significantly lower
standard mortality ratios (SMR) for malignant neoplasms and circulatory disease. Ott et al.
(1983, as cited in IARC, 1986) reported the results of a ¢ohort mortality study of 1271
employees in a fiber production plant where the range of exposure was approximately
140-475 ppm. No excess risk of death from malignancies was observed.

In a follow-up evaluation of the Eastman Kodak cohort, kfearne et al. (1987) reported no
unusual mortality patterns for hypothesized (a priori) causes of death such as lung and liver
malignancy and ischemic heart disecase. None of the observed-expected differences {or non-
hypothesized causes was significant. However, there were 8 pancreatic cancer ueaths in the
cohort as compared to 3.2 and 3.1 expected in the New York state and industrial controls,
respectively. While this finding was not significant and could be due to chance, further
assessment of the pancreatic findings was considered warranted (Hearne et al., 1987).

IARC (1986) determined that there is inadequate evidence for the carcinogenicity of
methylene chloride to humans. However, IARC suggests that in the absence of adequate
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data on humans, it is reasonable to treat chemicals or exposures as if they present a
carcinogenic risk to humans. On this basis, IARC has classified methylene chloride as a
class 2B carcinogen: possible human carcinogen.

EPA (1985b, 1987) has determined that there is inadequate evidence of methylene chloride
carcinogenicity in humans. Therefore, based on the suffiiient animal evidence and
inadequate human evidence EPA has classificd methylene chloride in Group B2: probable
human carcinogen.

E.1.6 Dose-Response Assessment
Ed.6.1 Reference Dose (RfD)

The EPA RfD is based on a twenty-four month ingestion study of the toxicity and
oncogenicity of methylene chloride (Serota et al, 1986). Methylene chloride was
administered in deionized water at levels of 0, 5, 50 125, and 250 mg/kg-day. A
toxicological and non-neoplastic NOEL was observed at a dose of 5 mg/kg-day. Adjustment
for reflection of actual values resulted in an NOAEL of 5.85 mg/kg-day for nales and 6.47
mg/kg-day for females. The study was considered to be of high quality, therefore a safety
factor of 100 was used to account for inter- and intraspecies variation. The EPA derived
oral RfD is 0.06 mg/kg-day.

To date, no inhalation exposure RfD’s has been published {or methylene chloride. | An
inhalation RfD, however, was derived from oral RfD study results and pulmonary and oral
absorption data.

E.1.6.2 Unit Risk Factor

The EPA Carcinogen Assessment Group (IRIS, 1991) calculated a unit risk estimate for
methylenc chloride. This was obtained by fitting liver and lung tumor data {rom female
B6C3F1 mice in the NTP (1986) inhalation study using the linearized multistage model and
pharmacokinetic and metabolism data. The unit risk of 4.7 x 107 per ug/m’ of exposure
was calculated (IRIS, 1991). The EPA risk estimate is based on the linearized multistage
model and should be regarded as coaservative, representing a plausible upper limit for the
risk. The true risk is not likely to be higher than the estimate, but it may be lower
(ATSDR, 1987). TABLE E-2 presents the criteria and guidelines for methylene chloride.
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TABLE E-2

CRITERIA AND GUIDELINES FOR METHYLENE CHLORIDE

DESCRIPTION VALUE SOURCE

Cancer Ranking Group B2 ATSDR, 1987
Cancer Ranking Group 3 IARC, 1986
Unit Risk Factor 47X 107 (u /mg’)! EPA, 1985

TWA 550 ppm 29 CFR
Ceiling 1000 ppm 1919.1000
Max Pcak 200G ppm

TLV-TWA 50 ppm ACGIH, 1986
IDLH 5000 ppm NIOSH, 1985

OWRS Ambicnt water EPA, 1980
Quality criteria f{or
protcction of human
health
Ingesting water and 0.19 ug/l
organisms
Ingesting organisms 15.7 ug/1
only

EPA ODW Hcalth Advisorics (HAs)
One-day (child) 13.3 mg/l
Ten-day (child) 1.5 mg/l
DWEL 1.75 mg/1

Suggested no-adversc

response level (SNARL)
One-day 454 mg/1
Scven-day 6.5 mg/l
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E2 ETHYLENE DICHLORIDE SUMMARY TOXICOLOGICAL PROFILE

Ethylene dicbloride (EDC, 1,2-Dichloroethane or 1,2-DCA) is a clear, oily, synthetic
liquid and is mainly used to produce vinyl chloride. EDC is a component of several
solvents that remove grease, glue, and dirt. It evaporates at room temperature.
Previously, it was also a trace component of solvents that are used to clean cloth, remove
grease from metal, and to break down oils, fats, waxes, resins, and rubber. EDC is also
added to leaded gasoline to remove the lead (EPA, 1989). EDC has a relatively low log
K, which suggests that it will be mobile in aqueous environments. In addition, it is not
expected that EDC will bioaccumulate. Both aerobic and anaerobic biodegradation half-
lives in soil have been reported to be as short as 100 and 400 days, respectively. The
majority of EDC released to the environment 1s via volatilization. Photooxidation is the
predominant fate process in the atmosphere with a lifetime up to 4 months, as reported
by various investigators (Ciass and Ballschmiter 1986; Cupitt 1980; EPA 1975; Howard
and Evenson 1976 as cited by EPA, 1989). Hydrolysis and biodegradation do not seem
to be important environmental fate processcs of ethylene dichloride (EPA, 1989).
Physical and chemical properties of EDC are preseuted in TABLE E-3.

Ethylene dichloride has been observed to cause adverse health effects in animals and
humans. In a number of animal species, acute inhalation exposure to EDC resulted in
death {(Heppel et al.,, 1945, 1946; Spencer et al., 1951). Liver and kidney effects such as
increased organ weight and necrosis were observed. In addition, other effects of acute
inhalation exposure to EDC were pulmonary congestion, fatty infiitraticn and
degeneration of the myocardium (Heppel et al., 1945, 1946; Spencer et al., 1951).
Ingestion of EDC by animals has also been observed to result in death. This chemical
also causes tumors of the lung when applied to the skin of laboratory animals. The
acute oral LD, for rats is approximated to be 680 mg/kg (McCollister et al.,, 1956).
Chronic oral exposure to EDC in mice and rats has resulted in deaths (NI, 1978). In
humans, inhalation of EDC can result in death due to cardiac arrhythmia (Nouchi et al.,,
1984). The study conducted by Nouchi et al., (1984) al<o indicated that acute inhalation
exposure to EDC can induce neurotoxic, nephrotoxic, and hepatotoxic cffects. Other
associated effects in humans include respiratory distress, nausea, and vomiting.
Epidemiological studies in humans indicate that repeated exposure to

EDC is associated with an increased incidence of brain tumors among ¢hemical plant
workers (EPA. 1989). People who have their skin exposed to high levels of EDC for a
long period may develop benign tumors (EPA, 1989). EDC is classificd as an EPA-
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defined class B2 substance; probable human carcinogen, based on sufficient animal
evidence and inadequate or lacking human evidence. EPA (1988a) hus determined the
(q,") for oral and inhalation exposure io be 0.091 (mg/kg-day)™. This value is based on
experimental studies in which rats were administered EDC by gavage. Tumors were
observed in the circulatory system of the rats (EPA, 1990). A summary of criteria and

guidelincs is provided in TABLE E-4.
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PHASICAL AND CHVMICAL PARAMETERS OF ETHYLENE DICHLORIDE

E-28
TABLE E-3

PKOPERTY

UNITS

FEFERENCE

CASH#
miolecalar formula
molccu'ar weight
aqucous solubility

VAPOr pressure

specific gravity

Partition coefficicnts:
Log octanol/water (K

Log K

(V.8

half lives
soil

surfacc water

groundwater
acrobic
anacrobic

atmospheric

Hcary's Law Constant

melting point

boiling point

ow)

107-06-02
CH,Cl,

98.96

0.869 /100 ml (20°C)

61 mm Hg (20°C)
40 mm HG (10°C)
165 mm HG (30°C)

1.25 (20°C)

1.48
1.45

1.14
1.28

High: 4320 howrs (6 months)
Low: 2400 hkours (100 days)
High: 4320 hours (6 menths)
Low: 2400 hours (100 days)
High: 8640 hours (12 months)
Low: 2400 hours (100 days)
High: 4320 hours (6 monihs)
Low: 2400 kours (100 days)
rligh: 17280 hours (24 months)
Low: 9600 hours (400 days)
Higk: 2917 hours (122 days)
Low: 292 hours (12.2 days)

4.5 x 10 atm m*>/mol @ 25°C

-35.3°C
83-84°C

HSDBE, 1988
Merck, 1983
Mecrck, 1983
Kirk-Othmer, 1985

Mabcy, ct al.,, 1982
Veischucren, 1983
Verschucren, 1983

Kirk-Othmer, 1979
Verschueren, 1983

Hansch and Leo, 1979
Bancrjce et al., 1980

Mabcy, et al, 1982
Chiou, et al., 1979

EPA, 1989
EPA, 1989
T. Mudder, 1981

J.T. Wilson, et al., 1983A

EPA, 1989

J.T. Wilson, et al., 1983A

T. Mudder, 1981

J.T. Wilson, et al., 1983A

EPA, 1989
EPA, 1989
EPA, 1989
EPA, 1989

Shen, 1982

Merck. 1983
Merck, 1983
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TABLE E-4

SUMMARY OF CRITERIA AND GUIDELINES FOR ETHYLENE DICHLORIDE

_Agency Repulations

Description

Value

References

Oral
EPA ODW

Inhalation
NSHA

Other
EPA OERR

Gridelines
Oral
EPA
EPA ODW

EPA OWRS

Inhalation
ACGIH

EPA

NIOSH

Other
EPA
IARC

Oral
CA State

Maximum CTontaminant Lo

Pcrmissible Exposure Limit
Time weighted average (TWA)
Pcak (5 minutes in any 3 hours)

Kcportable quantity
Reportable quantity (proposcd)

q, {oral)

Maximuia Contaminant Level Goal
(MCLG)
Health Advisorics
1 day
10 day
Longer term
Adult
Child
Ambicnt Watcr Quality Criteria to
Protcct Human Helath:
Ingestion of water and aguatic
organisms
Ingestion of aquatic organisms
only

Threshold Limit Value(TLV), TWA
q,* (inhalation)

Recommended Exposurc Limit

TWA

Ceciling
Immediatcly Dangerous (o Life or Health
(IDLH) Level

Carcinogenic Classification
No Carcinogenic Classification

Drinking water quality standard &
guidclines

0.005 mg/L

1 ppm
2 ppm

5,000 Ib
100 b

9.1 x 10, (mg/kg-
day)!
0 mg/lL

(.74 mg/L.
0.74 mg/L

2.6 mg/L
0.74 mg/l

0.94 ug/L
0.245 ug/L

10 ppm

(40 mg/m’)
9.1 x 10
(mg,/kg-day)™!

1 ppm

1 ppm
1000 ppm

Group B2

1 ug/L

EPA, 1987b

OSHA, 1989

EPA, 1985b
EPA, 1947

EPA, 1988a
EPA 1985c¢

EPA, 1987d

EPA 1980a

ACGIH, 1986

EPA, 1988a

NIOSH, 1987b

NIOSH, 1981a

EPA, 1988a
IARC, 1982

FSTRAC, 1988

B2l
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FACILITY EMISSICNS SUMMARY FORM

EMISSICNS REPORTED IN AN ATIR COMPARED WITH
EMISSIONS USED IN THE HRA

COMPANY NAME

ROHR INDUSTRIES, INC.

- RIVERSIDE

AQMD iD# 80Ci13

| APPENDIX Al SUBSTANCES =

ERI5SIONS REPORTER IN ATIR.

. EMISSIONS USED IN HRA |

AIR TOXiC MAME

CAS NO.

MAXIMUM LEBS/HR

AVERAGE LBS/YR

MAXIMUM LBS/HR

AVERAGE LBS/YR

GLYCOL ETHERS

ill5

1.12

7901

7501

HEXAVALENT CHROMIUM

18540299

(From Addendum
0.0027¢4

Report 6/7/91)
17.455

HYDROGEN FLUORIDE 7664393 41,841

ISOCYANATES 1125

7439921

MANGANESE 7439965

METHANOL 0.065 319.5 0.065

67561

SEVERAL FACILITIES HAVE AMMENDED THEIR EMISSIONS CATA AFTER SUBMITTING INVENTORIES.
DATA ON THIS FORM WILL BE USED TC VERIFY WHETHER THE INFORMATION SUBMITED WITH THE INVENTORY

S THE INFORMATIOHN USED IN THE HRA.

REVIEWING ENGINEER HRA 89 FORM 1




T

- BN BN S BN B B SN M Ee
FACILITY EMISSIONS SUMMARY FORM

=R it e

EMISSIONS REPORTED iN AN ATIR COMPARED WITH
EMISSIONS USED IN THE HRA

COMPANY NAME KUHR TNDUSTRIES, INC. - RIVERSIDE AQMD ID¥ 500113

A __ APPENDIX A=l SUBSTANCES 1 EMISS!ONS REPORTED IN ATIR ~ EMISSIONS USED IN HRA
. ATCXIC _NAME CAS NO. MAXIMUM LBS/HR § AVERAGE LBS/YR | MAXIMUM LBS/HR | AVERAGE LBS/IYR
METHYL CHLORQFORM 71556 32.8 116,087 32.8 116,087
: 1,3 - BUTADIENE 106990 kel B 0.37 4.7 Bk 0.37
h
1,4 DIOXANE 123911 0.041 119 0.041 119

107131

ACRYLONITRILE

BENZENE 71432 0.0579 45.1 0.0079 45.1

BROMINE 7726956 0.019 174 0.019 174

CARBCN TETRACHLOKIDE 56235 0.0198 39.8 0.0198 _ 39.8

PRI

SEVERAL FACILITIES HAVE AMMENDED THEIR EM!SSIONS CATA AFTER SUBMITTING iINVENTORIES.
DATA ON THIS FORM WILL BE USED TO VERIFY WHETHER THE INFORMATION SUBMITED WITH THE INVENTORY
IS THE INFGRMATION USED IN THE HRA.

HRA 83 FORM 1
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FACILITY EMISSIONS SUMMARY FORM

EMISSIONS REPORTED IN AN AT!R COMPARED WITH
EMISSIONS USED IN THE HRA

COMPANY NAME REJHR INDUSTRIES, INC. RIVERSIDE AQMD 1D# 800113

_ APPENDIX A-l SUBSTANCES _ EMISSIONS REPORTED IN ATIAR EMISSIONS USED IN HRA

AIR TOXIC NAME CAS NO. MAXIMUM LBS/HR | AVERAGE LBS/YR § MAXIMUM LBS/HR | AVERAGE LBS/YR

CHLCRINE 7782505 . 110.4 06.012 110.4

COPPER" 7440508 : . 0.59

ETHYLENE DICHLORIDE 107062

ETHYLENE OXIDE

FLUOROCARBONS

FORMALDEHYDE

GASOLINE VAFORS

SEVERAL FACILITIES HAVE AMMENDED THEIR EMISSIONS DATA AFTER SUBMITTING INVENTGRIES.
DATA CN THIS FORM WILL BE USED TO VERIFY WHETHER THE iINFORMATION SUBMITED WiTH THE INVENTORY
IS THE INFORMATION USED IN THE HRA.

REVIEW!NG ENGINEER HRA 83 FORM 1
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FACILITY EMISSIONS SUMMARY FORM

EMISSIONS REPORTED iN AN ATiR COMPARED WITH
EMISSIONS USED IN THE HRA

ROHR INDUSTRIES, INC. - RIVERSIDE

AQMD ID# 800113 j

COMPANY NAME

 APPENDIX A-l SUBSTANCES __EMISSIONS REPORTED INATIR _ EMISSIONS USED IN HRA

AIR TOXIC NAME

CAS NO.

MAXIMUM i.BS/HR

AVERAGE LBS/YR

MAXIMUM LBS/HR

AVERAGE LBS/YR

GLYCOL ETHERS 1115

158

7901

1.12

7901

HEXAVALENT CHROMIUM 18540299

(From Addendum
0.003794

keport 6/7/91)
17.455

HYDROGEN FLUORIDE 7664393 41,841

ISOCYANATES 1125

7439921

MANGANESE 7439965

METHANOL 67561 0.065 319.5 0.065

SEVERAL FACILITIES HAVE AMMENDED THEIR EMISSICNS DATA AFTER SUBMITTING 'NVENTORIES.
DATA ON THIS FORM W!LL BE USED TO VERIFY WHETHER THE IMFCHMATION SUBMITED WITH THE INVENTORY

IS THE INFORMATICN USED IN THE HRA.

REVIEWING ENGINEER HRA 89 FOCRM 1
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FACILITY EMISSIONS SUMMARY FORM

EMISSIONS REPORTED IN AN ATIR COMPARED WITH
EMISSIONS USED IN THE HRA

COMPANY NAME ROHR INDUSTRIES, INC. - RIVERSIDE |AOMD i 800113

. APPENDIX A~ SUBSTANCES ___EMISSIONS REPORTED IN ATIH _ EMISSIONS USED iN HRA

AIR TOXIC NAME CAS NO. MAXIMUM LBS/HR | AVERAGE LBS/YR | MAXIMUM LBS/HR | AVERAGE LBS/YR

METHYLENE CHLORIDE 75092 2.70 13551 .70 13551

91203 .70 9361 .70

7440020

PERCHLOROETHYLENE 127184

PHENOL 108952

PROPYLENE 115071

PROPYLENE OXIDE 75569

SEVERAL FACILITIES HAVE AMMENDED THE!IR EMISSIONS CATA AFTER SUBMITTING INVENTORIES.
DATA ON THIS FORM WILL BE USED TO VERIFY WHETHER THE INFORMATION SUBMITED WITH THE INVENTORY
IS THE INFORMATION USED IN THE HRA.

REVIEWING E*IGINEER HRA 89 FCRM 1

E W "



¢ i

FACILITY EMISS!IONS SUMMARY FORM

EMISSIONS REPORTED IN AN ATIR COMPARED WITH
EMISSIONS USED IN THE HRA

COMPANY NAME  ROHR INDUSTRIES, INC.- RIVERSIDE ——l

[ :
E\OMD ID# 801113

___APPENDIX Al SUBSTANCES | EMISSIONS REPORIED IN ATIR __ EMISSIONS USED IN HRA

AIR TOXIC NAME CAS NO. MAXIMUM LBS/HR | AVERAGE LBS/YR | MAXIMUM LBS/HR | AVERAGE LBS/YR

CADMIUM 7440439 ‘ 0.075 3.13" E=5 0.075

&4

SODIUM "HYDROXIDE 1310732 . 0.33 1947

TOLUENE 10883

XYLENE 1210

7440666

SEVERAL FAC!'.ITIES HAVE AMMENDED THE'R EMISSIONS DATA AFTER SUBMITTING INVENTORIES.
DATA ON THIS FORM WILL BE USED TO VERIFY WHETHER THE INFORMATION SUBMITED WITH THE INVENTORY
IS THE INFORMATION USED !N THE HRA.

REVIEWING ENGINEER - HRA 89 FORM 1
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SOURCE AND STACK PARAMETERS

COMPANY NAME ROU R F':frj-_;{USTK{ES NS J

amamMpIo¥F Boo1'3

G Prouess.’[)(l.rice Information - Stack Paraﬁelers shamieng |
DlSpel'SlOﬂ s |adean i Modaling : ht Dian‘eler . .-Gas _--:_Gas-‘.__

- Model . e '_ :"'-'.-Lﬂ'calior-. LA S ,‘Ht) Temn F_icif« Rate
it 4k galemiasi e SR el DEG. Fl : ﬁ?'(ACFhi}-.

10 | 29518
70 | X9518
70 |2%5/8]
10 29518
70 | AR005
"0
10
70
70

70

Aolol | 45b459, 2150435
qo0l02 uSL‘((b 3,150, 435
40103 —16La"70 2,156,435
qgo104 q%cms 3,750,435
40105 | 457440, 3,95,01¢
Aol0lp 457408, 2,756 01%
SN, 457470356, 61%
AAplo8 ‘ oo _4574460,3.15000
Anioq . Golng | 148945, 316,000
Ginilo - 90110 4974770, 3 156,000
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SOURCE AND STACK PARAMETERS

COMPANY NAME RoHp Tn dusSTRIES , Tnc.
rd

J li'qmo ID#

Qoo 13

. Process/Device Inlormation .

“owSlack Parameters . ¢

Emission

;';D|spersion

| Heignt

. Diameter

. Gds

: DEO.F.

F‘tow Hale

- Gas .

(ACFM)

457425 |

3,715,900

Ko

AIGT9E

457425, 3,956,990

40

T6

21598

4512498&, 3, 156,025

5

A0O

S55#

H5739 f 3156018

36

244

16101

H59350 3 550, 072

57382

"1610"]

i} mlf 3, ’?0(3070

70 276

10109

HS’N’?O.

| 37

70104

10110

451235, 6765/ 780
31

7o)

450200, 'Sa@ﬁ

854,959, 37
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612

(u

H5’?}04 31155980
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SOURCE AND STACK PARAMETERS

COMPANY NAME

KotR. TrdustPiES The

AQMD ID#  K00I1IZ

it o Process/Device Information i

s aiiigs L& poini aSlack Paramelers o o
SiiaModeling g s 1o ~| . Dlameter: | = :Gas. | ' Gas .
| e o o tiigd mp. | Flow Rate

ko L R = | (ACEM)

45705€, 37662 E

Us"13ch 2955 995

4594¥2, 3 156983

us12°¢ '2 156,983
457 443, 356945
4574 €4, 3,155 948
4514 4.6; 3155507

457430, 37755, £l0

us31s 3,355

Y
g

(G
O

y59430, 3,65, 900
451315, 3755856

e
QO -0
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SOURCE AND STACK PARAMETERS

AQMD ID¥

oo 3

]

COMPANY NAME Rohr Tnolsteies. e
>

ss/Davice Information . =

Modehng sk .3'.'1: i
Location = -

= Gas
Temp. | Flow g
: | (ACFM)

. Gas
Flow Aate

U50402, 3,755,655

139

|37

157 20, 3,155, §55

0278

qo462

u50315, 3765930

70278

q0403

451300, 3,755930

07382

So4yo 4

Lﬁ?@q,57?ﬂ§?
%5?8ﬁ2.8955qms

A0,

4405

U5 1350, 3,755946

202,

40406

4810, 375925

1019

Qo4

HS?JO% 3,71554953

jol9g

76408

Gouog

451373, 315542

10i ]

o4

o409

us1323_ 3 EHI30

1577
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SOURCE AND STACK PARAMETERS

COMPANY NAME Tohe. Tndwstiles Tue . AQMD IDK  B0oilT.

i - .Slack Parame'ers BT
- Helght = | Dlameter [~ Gas’' | .Gas::
) ~ Temp.. |Flow Raie
ol omiE | (ACEM):
457158, 31 35 no 44710
457178, 3 155,922 30 507
451000, 3,66,13& 30 8l

W1as, 3756313 30 2074

T

L7235, 315,923 1£890
anulls 511235, 3,755,678 11934
QoHI7 | 48724, 3755878 17434
Ao | - T 4550, 3135830 . [(304
Qo7 157210, 3955630 ‘ 3007
417 457185, 2755630 111309

‘1'5’?;7.-3'5} %?5(;.?25 306 A3
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1w Rate
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4541225, 3,155,900
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I

qo423
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17936

Aoy A

| 10698

qo42y
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2
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A
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SOURCE AND STACK PARAMETERS

COMPANY NAME #OHE. Trxdwenpies T,uc

AQMD ID¥F KOO D

“:Process/Device Informaltion : i | % - Slack Parameters BN
Da\dce Disper. ‘Modeling. .= 2 e ) : Diameler 2Gas. 0|0 Gas

| Flow Rate
¥ Sk (ACFM)
2,155,940 (31

%6’19\7!; 3,155 15
usa1l, 3ﬁ5§935

o438 4 _45m27),
43
10449
70441
044 A 70410
70443 9043%
To4up | 4044
1059 Ge501

134
) 39

2155938

3,755,890
3155, g5
3ILAS
J
3156 A5

457 0'«:]! 2.150100

AL66) . ysNoz,

4572145, 3.5 L)00
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SOURCE AND STACK PARAMETERS

COMPANY NAME Xohe TnduSTRIES, Tne
#

AQMD ID¥ BOO1\3

Liidiss Process/Davice inlormation “:Slack Paramelers

ovico [ Dispersion -
Ico B

w22 Modeling
- Location

Helght.

S

. Dlameter

...Gas'
~Temp.

|, Gas
| Flow Ralo

457080, 3,156, 100

0.L7

DEG.F

70

(ACFM)

4570680, 3756095

,I'S

0

v
767

4270,

3 156,130

WBold, 275,130

|.b7]

70

5473

6.35

457074, 3, 186130

0.45

360

Ab

4679035, 315k, 108

[O

457090, 3,750,000

29
i |

5963, 3256095

139

457 otog, 2 Bb, 130

67497, 3765950

57435, 3195,44%




£ s i - -~ i -
e T = 2 -
ST < o ] S - .

- L ~ = L s - ' . 2

# B . -
St Ty el ks
R . .

. 4 B 8 5 A * g . i
- z — o : - | e e S & . i o ; E

SOURCE AND STACK fARAMETERS

COMPANY NAME  Tolhr

IndusiRiItS, e

AQMD ID¥ PCO 12

3 o :Slack Parameters
| Helgnt. | . Diameter:

w:Gas il Gas
b oty | Temp. |Flow Rale
1402

(ACFM)

G4t : 3 755,080
445 457337 376503

16956
16956
(6956
(A5G
1695k

QUo7

; 45741, 355,90
91407 457350, 3 745,937

£ 40| 457318 3,155 982
Flyoz 402 457394 2185950
BL.D 15 ; - i

£150\ ; 457485,

FlEoz” "

LSNY 85,
QDY «
T\ D2

451267, 3356056
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SOURCE AND STACK PARAMETERS
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AQMD IDF S|
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70
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SOURCE AND STACK PARAMETERS

COMPANY NAME  Ron( AQMD ID#

TndusSTRIES | e 300113

“Stlack Paraimelars

Ssiiron Process/Davico Information i s

:Dispetrsion

. :Modoling

[ Hoonc
ety

- Dlameter

e

Gas :
. Temp.
dee DEQ. K

. Gas .
Flow Rato
(ACFM)

., 3,755, 90

3 g -

/137

466425 3 Tolel05
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3,150, 61 #

45A 30 , 315,070
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SOURCE AND STACK PARAMETERS

COMPANYNAME  Kohp TpdosTRIES, Thac.

aampiD¥ OO

Process/Davice Information

ocation . ] P
o & = | (ACFM) -
%570’5@ 3,756,060 D325
Y5n050. 2455990 | 34 8325
6437 3,705,948 35525
45649720, 3,756 060 511382
45970, 3 75%,025 N
4562 7€, 3 E597% | Z 42
1530) 457365, 2,755,788 70 | 139.
WBaex | 457605 3755 768 1823L
95363 | -~ 4570 7. 755 788 1523¢
4550 157010, 3765,490 \ 3 3037
9850 H5D02l, 3755 478
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SOURCE AND STACK PARAMETERS

COMPANYNAME 4o —r DOSTRIES, T AQMD iD#  BOO1|3

Process/Device Inlormation
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SOURCE AND STACK PARAMETERS

COMPANY NAME
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AQMD ID¥ HBO0 |13

o Process/Device Information

ws--Stack Parameters .
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- DEG.F

. Gas :

| Flow Rate
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il e PROCESS, DEVICE, AND EMISSION DETAIL
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